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The Edison System on Board Steam Vessels. 





The Edison system of electric lighting has contributed 
largely to demonstrate the merits and advantages of the elec- 
triclight over all other means of illumination for steam ves- 
sels, by the uniform success and satisfaction which have 
attended its use in marine installations. Assuredly it needs 
but an installation like that on board the Pilgrim to prove 
the general practicability and the desirability of the electric 
light for steam vessels of all kinds, and at the same time to 
bring into relief the particular excellence of the Edison 
system for the purpose. 

Although we gave in our issue of June 23 an extended 
notice of the installation on the Pilgrim, which was a 
thorough enough review of the peculiar features of this 
electric lighting feat to call forth from the officials of the 
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Edison company the compliment that it was the best ac- 
count yet published on the subject, and which also enjoyed 
the distinction of: being reproduced by several of our foreign 
exchanges, we had nevertheless proposed to enlarge still 
further on the installation, with illustrated descriptions of 
the apparatus used. . Meanwhile, however, installations of 
the Edison system have been in progress on several other 
vessels, and the details and data made accessible to us 
concerning them reveal some novel features of value, In 
view of the fact that the adaptation of the electric dight to 
navigation is an impoftant question at the present time, 
and one which is being made the subject of comparative 
study by electricians as well as ship owners and ship builders 
everywhere, we thought t a comprehensive review 
of all these installations, with illustrations of the prin- 
cipal apparatus used, would afford our readers a better 
idea of the nature of the problem, and, at the same 
time, of the adaptability of the Edison system to its re- 
quirements. The installations which we shall notice have 
either been lately completed or are in process of comple- 
tion, and consist of one ferryboat, one United States man- 
of-war, and three merchant and passenger steamships. 
The apparatus used in these installations is the same as 
was used in the Pilgrim, with some exceptions. We shall, 
therefore, refer to the Pilgrim plant only casually to point 
out the differences, 


FERRYBOAT FANWOOD. 

The installation on board the ferryboat Fanwood, of the 
Communipaw Ferry line, operated by the Central Railroad 
of New Jersey, is the first we shall describe. The plant 
comprises 60 lights operated by one dynamo-electric 
machine of the type known as ‘‘Z” (Fig. 1), placed in the 
hold of the Fanwood. It is, of course, impossible to do full 
justice to the Edison machines in the limited space allowed 
by a general deSeription like the present. We ehall con- 
fine ourselves to a brief glance at their most salient features, 
The ‘‘Z” machine consists of a tall, upright U magnet, in the 





magnetic field of which revolves acylindrical armature. 


The core is composed of thin discs of sheet-iron insulated 
from each other by paper discs and strung together on a 
wooden mandrel, through which passes the shaft. By thus 
constructing his cores of isolated pieces, Mr. Edison obviates 
in a great measure the occurrence of Foucault currents, 
and to this is due the comparative absence of heat in the 
armature, even after it has been running several hours, 
The armature, which is ten inches in diameter, is wound in 
54 sections that loop between the-commutator segments, 


|asin Alteneck armatures, but the “‘diagram” of. winding 


is different, and is of Mr. Edison’s invention. An excellent 
feature in the construction of these armatures is the cov- 


The pole pieces rest on the iron base of the machine, aj ering of stout canvas, which fits over the ends closely. 
thick piece of non-magnetic material being interposed so as | This not only protects the connections from accident, but 
to prevent the short circuiting of the lines of force between | prevents the churning of ‘the air, which is noticeable in 











the two pole pieces by the iron of the base. The cores of ' 
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THE EDISON DYNAMO-ELECTRIC MACHINES. 


the electro-magnet consist of twe thick iron pillars’ 
A A connected together above by a thick block of iron K, 
on one surface of which a board is attached, this board 
serving to receive the switch and binding posts. The field 
is wound in several sections, and these are connected to 
the armature in derivation so that the machine is 
technically what is known as shuntewound, The machine 
is about six feet in height and weighs 3,000 pounds. It 
occupies a floor space of 45 X 39 inches. The regulation 
of the current is effected on the Fanwvod by introducing 
resistance into the field circuit. This is done by means of 
a hand regulator (Fig. 4) orgheostat. This consists of a 
box containing resistance wire in small sections looping 
between contact pieces disposed in a circle on the top of 
the box. 

The field magnet wire of the dynamo goes to a binding 
post on each side, and one of these binding posts is con- 
nected by wire with one end of the resistance wire in the 
rheostat box, the other being connected to the pivot of the 
radial contact lever, which touches the contact segments 
and completes the circuit. By turning the switch lever 
the amount of resistance introduced may be varied to any 
extent required. 

The armature B is of the cylindrical kind, and recalls the 








Alteneck armature in appearance. It differs materially, 
however, both in structure and in method of winding 


uncovered armatures, and which is undoubtedly account- 
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Fig. 3, THE EDISON K Dynamo. 


able for the absorption of some mechanical energy without 
useful return. Mr. Edison adopted a different course also 
in disposing both the commutator and the pulley (P) inside 
of the bearings. We have no doubt that the arrangement 
presents advantages over the other way of placing the 
commutator and pulley outside of the bearings. The 
conductors from the collecting brushes lead up to insulated 
binding posis C D above. One of them includes a hand 
switch, by turning which the circuit may be opened or 
closed. ? 

The dynamo is worked by means of an Armington & 
Sims high-speed engine of a type specially designed for 
electric light purposes, and shown in Fig. 15, This engine 
is of the class designated ‘‘B” by the makers, and has a 
cylinder 84g x 10 inches. 

These engines are remarkably small and compact in de- 
sign, weighing about 4,000 lbs., and occupying a floor 
space of only 46 x 90 inches. The engine is characterized 
throughout by excellent adaptation of parts and skillful 
workmanship, an excellent proof of which is the fact that 
when running at the speed of 320 revolutions, as in this 
case, it can scarcely be heard. The chief feature 
of excellence of these engines, however, and that which 
probably determined their adoption by the Edison com- 
pany, is the precision with which the governor performs 
its functions, The principle on which these engines are 








2 


THE ELECTRICAL WORLD. 


SepT. 1, 1883 





= 





governed is, besides, very simple indeed. It consists in 
regulating the throw of the slide valve by causing 
the eccentric moving it to vary in eccentricity. This 
is done.by using two eccentrics. One is fastened to the 


crankshaft asusual. The othercan move on the first, and the 


slide-valve is worked hy the eccentricity of its periphery 





Fig. 4, 


just as if it were directly attached to the shaft.. It is 
movable, however, and under the control of the centrifu- 
gal force of two weighted levers carried by the fly-wheel, 
by which it can be caused to move around. Now,. when 
the speed is below the normal rate to which the engine is 
adjusted, the outside eccentric moves over the inner eccen* 
tric so as to produce a greater total eccentricity, and the 
throw of the slide-valve is consequently lengthened. On 
the other hand, the moment the speed exceeds its normal 
rate, the second eccentric retreats and the total eccentricity 
is diminished so that the throw of the valve is shortened. 
This governor is said to be so quick and accurate that 
variations equivalent to nearly the whole “ load ” of the 
. engine are compensated for instantly, sothat not the least 
variation in the light can be perceived. The steam press- 
ure available on the Fanwood is low, varying between 12 
and 20 pounds, so that a condenser has to be used. This 
condenser is of the Knowles pattern and affords a vacuum 
of from 10 to 13 pounds, sea water of the ordinary tempera- 











ture being used for condensing. This makes a total avail- 


able working pressure ranging between 20 and 40 pounds, 
The engine is belted direct to the dynamo, the driving 


pulley being 40 inches in diameter, and the dynamo is 


driven by a 10-inch pulley at its normal speed of 1,200 revolu- 
tions. The electromotive force developed is controlled by 
the amount of resistance in the field magnet circuit of the 
machine, In this case the electromotive force is main- 





tained at a standard of ‘nearly 100 volts, and the current 
supplied to the external circuit has a volume of about 55 
ampéres. The eurrent is taken from the terminals of 
the machine by conductors of No. 8 insulated copper 
wire incased in grooved moldings. This size of wire, 
which has an area of section of 16,510 circular. mils, 
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being found all sufficient to carry the current with- 
out danger of overheating. In the Pilgrim installation, 
it will be remembered, the conductors have a semi- 
lunar section, and are both inclosed in an iron pipe filled 
with an insulating compound, as shown in Fig, 5, which 


represents a short section of such a conductor. The area 
of section of the mains on the Pilgrim is nearly 500,000 
circular mils. Wherever a large volume of current is to 





be conveyed this form of conductor—which is made of 
varying sizes—is always used, being preferable for many 
reasons ; but when a comparatively small volume of current 
only is to be carried ordinary copper wire is used. 

- The mains-from.the dynamo give off two branches, which 
extend the whole length of the hold, one on each side, and 





which supply the lamps there, The general distribution 
above is effected from the “‘ centre of illumination ” as ‘on 
the Pilgrim and all similar installations of the Edison sys- 
tem. The main lead divides into two branches which pass 
up to the midship house, one on each side, to a small 
‘‘switch closet” situated above the engine shaft 
on either wall. At this point the conductor divides 
into five branches: Each branch is provided with a 
safety-catch and also with a special switch. 
Thus, if an accident happen on any one of the five branches 
the safety catch will automatically cut the circuit at this 
point or if in any case it becomes desirable to interrupt 
the current purposely in one part it may be done by means 
of the switch. Moreover as all the switches are collected 
together and conveniently located, the whole system is 
under the easy control of the engineer. The switch closet 
can be locked and thus all possibilities of willful or ignorant - 
tampering are ayoided. The safety catch, shown in Fig. 6, 
is an ingenious device by means of which a fusible strip is 
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included in each conductor. The general arrangement of 
the Edison safety catch will be plainly seen from the figure. 


The screws serve to insure good. contact with the 
conducting wires. The central: cavity is lined 
with thin sheet brass, which is provided 


with a screw-thread into which a cap can be’ screwed... 
This brass ‘‘ thimble” is connected with one of the strips. 





of metal through which the connecting serews pass. At 
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the bottom of the central cavity is a disc of thin brass 
which is connected with the strip leading to the other con- 
necting screw. Now ashort piece of fusible wire is sol- 
dered to this disc at one end and to the brass thimble at 
the other, thus completing the electrical connection. It will 
be seen that each side of the safety catch is independent of 
the other. Only one side may be used if desired, the 
other conductor being permitted to run aside without be- 
ing cut, but this makes “‘ assurance doubly sure,” and is 
equivalent, in fact, to two safety catches. 
When the heat developed on that branch 
of the circuit becomes raised abnormally 
one of the two, or both, fusible strips 
will be fused, and thus open the circuit. 
An interesting and ingenious modifica- 
tion of this safety catch used on the Pil- 
grim and other boats may be convenient- 
ly described here. (Fig. 7.) 

This form isjintended for use at the 
points where two conductors are tapped 
by branches. It provides at the same 
time an easy and convenient manner of 
effecting the connection between the 
mains and the branches at the point of 
division or bifurcation. . It will be seen 
that there are two double grooves in this 
case. The'twovertical grooves in front 
receive one set of conductors and the 
two horizontal grooves (on the reverse 
side) the other set, the screws serving to 
secure them and at the same time to con- 
vey the current to the brass lining of the 
cavity with which they are in electrical 
connection. In this case it is not neces- 
sary-to cut the main wires. From the 
bottom of each ‘cavity extends a me- 
tallic strip to one of the horizontal grooves where 
a°sctew. serves to fasten the branch conductor and 
at the same time to provide electrical connection. The 
connection between the sides and bottom of the cavity is 
effected in this case by a kind of cover which contains the 
fusible strip and which is represented separately at the 
lower part of the figure. 

This cap screws into the cavity. To the inner surface of 
its metallic covering one end of the fusible wire is soldered, 
as seen in the left hand-view, the other end being soldered 
to-a brass disc on the tip of the cap which touches the 
metallic strip at the bottom of the cavity when the cap is 
screwed down firmly, thus completing the electrical con- 
nection between the main and the branches. When the 
strips become fused, the caps are taken out and sent to the 
factory or to be repaired, and Other caps may be put 


a catch is forced by a spring into the notch in the rod O, 
shown in the figure, and thus the switch is locked in 
the closed position, 

The catch holding the rod O is controlled by a detent or 
trigger M. Therefore in order to open the switch it is only 
necessary to move this detent slightly. The moment the 
catch leaves the notch in the rod O the spiral springs 


The conductors supplying the current to the lights in 
front of the midship house at each end, and the branch 
which supplies the light over each pilot-house, first go to 
the pilot-house itself and pass through switches by which 
these lights may be controlled, so that if the light they 
cast forward interferes with the pilot’s vision in a dark 
night, they may be put out temporarily. 

The lamps (Figs. 18 and 14) are of the well-known Edi- 





force the switch up witha jump, thus breaking the con- 





tact between a band C instantly. This rapid motion on 





Fig. 15.—THE ARMINGTON & Sims ELEcTRIC Ligur ENGINE. 


breaking the circuit is of great importance, and it is for 
this purpose that the switch has been constructed in this 
way. When a branch conductor is carrying a current of 
large volume, say 50 or 75 ampéres for instance, the vapor- 
ization or deflagration of the metal on rupturing the cir- 
cuit is likely to cause the formation of an arc, which 





would still keep the circuit closed, while it would give 
rise to some danger. If, however, the rupture of the cir- 
cuit is made very abrupt the arc does not have time to form. | 

The same design is used in different sizes. Thus, in some 





cases where the switch is intended to be adapted toa large 
niain, the springs are so powerful that the rod has to be | 
depressed by means of a lever, as shown in Fig. 10. On 
the other hand, the switch is used in smaller sizes for small | 
branch conductors and for single lights (Figs. 11, 12). 





From the ‘switch closets” on the Fanwood, the five 
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in their place. The switches used also constitute 
a most interesting . device (Fig. 8). In order 
to give the reader an idea ofits construction, we will refer 
to a larger size (Fig. 9), which is used on the Pilgrim and 
other boats, and which is shown with its brass covering 
partly. removed. The two ends of the conductor are 
screwed to two pieces of metal A B by means of large, 
flat-headed screws.. From each of these two pieces of 
metals, which are insuJated from each other, two contact 
springs a a, b b project upward vertically. By depressing 
the knob or handle, in opposition to the spiral springs shown 
in the figure, the flat contact strip of copper C' screwed to a 
block of insulating material, is lowered down so as to form 
an electrical communication between the springs a and b, 





thus closing the circuit, As the rod Ois lowered, moreover, 





branches pass upward and eross the ceiling of the taid- 
ship house on each side, Where they divide into two sets, 

three branches going toward one end of the boat and two 
branches going the other way. Each branch supplies one 
of the chandeliers in the cabins, there being three chande- 
liers at one end of each cabin and two at the other, owing 
to the fact that the cabins are longer at one end of this 
boat than at the other. 


The sixty lights are divided as follows: 


Cebins, Sas: chandelices of four li iw SE ae ee SO 40 
p engine ce, 1 four-light chandelier....... ig, 
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son make, with elongated glass bulb and carbon filament, 
intheformofaU, Asseen in Fig. 13, 
the joint between the lamp and its fix- 
ture is made in the same manner as in 
the double safety catch, having a screw 
cap (Fig. 7). The circular wall of the 
cavity of the fixture in which the lamp 
is screwed are connected with one wire 
and the bottom, which is insulated 
from it with the other. Likewise the 
metallic disc.on the tip of the lamp butt 
is connected with one end of the carbon 
loop and the threaded portion with the 
other. Therefore the simple operation 
of screwing the lamp into the fixture 
suffices to form the connections. The 
design of the chandeliers is very unique 
and tasty. The installation is now 
complete, and the Fanwood began to 
resume its regular work a couple 
of days ago. It is scarcely necessary to 
7 add that the lights work well and give 
entire satisfaction. One feature on 
which we may take occasion to com- 
pliment those intrusted with the work 
is the particular care which was taken 
to keep out of sight as much as possible 
all suggestions of wiring. All who 
have seen beautiful ceilings spanned by ill-concealed 
wires will appreciate the neatness of the work and the care 
taken to conceal tracks. 
THE U. S MAN-OF-WAR TRENTON. 

The plant on this boat comprises one ‘‘ L ” dynamo (Fig. 
2) and 250 lamps. 

In this case a ‘“‘C” Armington & Sims engine of the 
same type is used. This engine has a 944 x 12 cylinder, oc- 
cupies a space of 59 x 100 inches and weighs 4,500 pounds. 

The steam is supplied from the main boilers at an aver- 
age pressure of 60 Ibs,, and the engine is run at 280 revolu- 
tions.. The pulley is 46% inches in diameter, with 8} inch 
face, and is connected direct by an 814 inch belt to the 
| dynamo, both the engine and dynamo being placed on the 
berth deck near the centre of the vessel. The ‘“‘ L” dynamo 
is of the same general construction as the “‘ Z,” except that 
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it is twice as wide. 
composed of two “Z” magnets brought together, the arma- 


In this machine the magnetic field is 


ture being of the same diameter, only longer, In this 
case the armature has 54 sections and weighs 550 Ibs., the 
total weight of the machine being 6,000 lbs. It occupies a 
floor space of 60 x39 inches, and is a little over six feet high. 
The pulley on the armature shaft is 14 inches in diameter 
and has a 9-inch face. The ‘‘L” machines are run ata 
normal speed of 900 revolutions, which is the speed to 
be maintained on the Trenton. It will be remembered 
by our readers that one of these machines is used on the 


4|Pilgrim. The other two are the ‘‘K” (Fig. 8) type, which 


may, b be © CORY ERIEREAY, noticed here. 


The oF S94 dynamo ja is 


Concluded on page 6. 
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THE GRAMME DECISION. 


Of the decision rendered by Judge Blatchford this week, 
in the suit of the Gramme Electrical Company against the 
Arnoux & Hochhausen Electrical Company, for infringe- 
ment of the Gramme patent, it may be said that it has sur- 
prised many by its quick appearance, while it has surprised 
many more still by the manner in which it disposes of the 
case. That the verdict would be rendered in favor of the 
Gramme Electrical Company was generally anticipated 
and expected, even by many who had occasion to hope for 
the contrary. Under the circumstances, a decision adverse 
to the Gramme Electrical Company must have seemed a 
most agreeable surprise indeed. Those whose conscience 
had made them realize that they were trespassing— 
and they are numerous, for nearly every city in the 
Union can boast of a new electric light system in 
embryo—no doubt felt impelled to shout the hallelujah of 
exultant gratitude, as if at a miraculous escape from some 
imminent danger. The Gramme patent and its proprietors 
held them under the ban as infringers—illegitimate chil- 
dren, forsooth—to whom the right of existence was de- 
nied, and whom this suit was intended to reduce to servi- 
tude. But lo! just in the midst of this nightmare of 
anxiety, where a pending decision seemed about to forge 
the chains that would bind them hand and foot, the bright, 
rosy dawn of emaneipation bursts forth, and bids them 
awake to a realization of the pleasing and satisfactory 
(to them) issue of the decision—the Gramme patent is 
dead ! 

Judge Blatchford decided the case on its technical merits 
altogether. He ruled that the Austrian patent had ex- 
pired by Dec, 30, 1880, and that under the provisions of 
section 4,887 of the Revised Statutes the American patent 
had expired at that date also. Under the Austrian patent 
law, an inventor, for a small fee, can obtain a patent run- 
ning one year. If the patent proves to be of value, he can 
renew it at the end of the year for any term within the 
fifteen years’ life granted to Austrian patents. If the in- 
ventor fails to renew the patent fee from year to year, the 
patent lapses, This is what happened in the case of the 
Gramme Austrian patent. The patent was obtained in 
1870 and the yearly fees were paid until 1880, after which 
they were not paid any longer, and consequently the patent 
expited. Attempts Were made by the Gramme Company, 





it seems, to show that the Austrian patent was not a 
patent, but merely a “privilege” corresponding to a 
caveat here, or a provisional specification in England, but 
the decision shows that this view was not sustained sufii- 
ciently by the evidence presented. 


The decision of Judge Blatchford is subject to an appeal 
to the United States Supreme Court, and we have no hesi- 
tation in believing that the case will be carried there by 
the Gramme Company, so that the young companies that 
are preparing to come forth from under the “ ban” must 
not shout too loudly. Literally the lion is not dead; he 
is only stunned. It hardly seems safe to chant his requiem 
so soon. In reality, however, we look upon him as being 
in a critical condition, with but slim hopes of recovery. 
The decision hinged upon a purely technical point where 
the law left no choice. Had the case resolved itself into 
a question of the right to the invention as between 
Gramme and _  Pacinotti, which involves _ scien- 
tific principles as complete, as ambiguous and 
as little understood as the famous ‘“ undulatory’ 
theme on which the Bell Company plays the syrenic varia- 
tions that make its rivals sink into helplessness—‘ under 
the waves”—the result would seem more doubtful, with 
the odds in favor of the Gramme Company, though when 
one of the factors to a forthcoming decision, and perhaps 
the main one, is a judge perp'!.«ed by the intricate scien- 
tific, technical questions involved, it is unsafe to wager 
much either way. While we would have been gratified 
to have seen the Pacinotti-Gramme controversy comprised 
in the decision, we are glad on the whole that the ques- 
tion did not proceed that far. Judges are of necessity 
more at home with law than with technical science, and it 
is better perhaps not to let them go out of their sphere to 
decide on points about which learned scientists will them- 
selves disagree. 


We do not believe that the decision of Judye Blatchford 
is likely to be set aside by the Supreme Court, and in our 
opinion the Gramme patent is now virtually dead and the 
Gramme machine is public property, and everybody may 
make, use, or vend the same. So far as the effects on the 
electric light considered as an enterprise and as a scientific 
result are concerned, we believe that they will be most 
salutary. This decision simply throws aside the pro- 
tective “‘ tariff,” which was favorable tothe few, and opens 
the doors to a competitive race between all systems and 
gives a chance to that grand principle of evolution—* sur- 
vival of the fittest "—to assert itself so that the outcome 
will be more lighting, better lighting, and especially 
cheaper lighting. As to the effects which the death of the 
Gramme patent will have on the Gramme com- 
bination it is somewhat difficult to tell. Its officials 
claim nonchalantly that this event will in no 
manner undermine its policy or derange its pro- 
gramme. May be 20; may ve not. Perhaps the lion may 
continue to growl at his rivals now that he has lost his 
teeth, but we co not believeits roar will put them to flight, 
The Gramme patent was the wand which originally called 
these companies into a defensive and offensive alliance, 
and though it has linked them together ever since, so to 
speak, it has not prevented the occurrence of mutual dis- 
cord and dissension between the sister companies. The 
combination has certainly not effaced the spirit of rivalry 
in any of them. Itis a mooted question between them 
which is the lion. Each one assumes to play that 
réle on its own account. The organization has main- 
tained itself by contributions levied on the constit- 
uent companies, in the anticipation that the tributes 
gathered from infringers begging sufferance and trying to 
ward off an injunction or a suit would provide a handsome 
capital with which the work of centralization or rather of 
monopolization could be pursued. As a friend of ours 
aptly expressed it : ‘‘the combination was an attempt to 
revive the good old traditions uf the sewing machine com- 
bination,” But the attempt has failed and could not do 
otherwise, because it. was not as difficult as escaping through 
the eye of a needle to make a dynamo-electric machine 
escaping the Gramme machine.. Failing the source of 
tribute or revenue, it is uncertain whether the contributing 
sisters will go down further in_ their a to Lunda 
the cause. 


However, while we rejoice to some extent over a cir- 
cumstance which removes a powerful lever from a hand 
that would naturally use it for monopoly, we cannot help 
criticising the law by which it is brought about.. The lim- 





itation of an American patent by the expiration of a foreign 





one seems to us to be unjust to a certain extent, It seems 
to us that a patent here ought to be guaranteed a certain 
period of life, independently of what transpires with the 
inventor and the invention in foreign countries, There is, 
of course, some abuse likely to occur in such acase. A 
man might await until the expiration of his patent in a 
remote country and then patent it here, and thus keep it 
out of reach of the public which is rightfully entitled to 
it; still, it strikes us that these cases could be provided for. 
In the case of the Gramme machine, the limitation which 
results from the expiration of the Austrian patent curtails 
the life of the American patent by about five years. This 
limitation might possibly be much greater, however, in 
some cases. Under the circumstances we believe that the 
clause (4,887) ruling this subject should contain a proviso 
that the limitation resulting shall not exceed a certain 
term of years. Inventors of all classes, and capitalists who 
purchase American patents of foreign inventors as well, 
are interested in this question, and it would be well if 
they brought it before the attention of our legislators. 
i oe 
Magnetism in Watches. 





Certain parts of the works of a watch—the springs, 
for instance—are made of steel, and these, when brought 
accidentally near a magnet—that is to say, within a mag- 
netic field—become magnetized and assume definite polar- 
ities. The mutual attraction or repulsion taking place be- 
tween the different magnetized portions of the mechan- 
ism tends to impede the motion of the wheels, asif the 
friction were suddenly increased or as if the wheels were 
locked together. It is possible also that, when magnet- 
ized, the main spring may uncoil less readily and that the 
motive power is, therefore, weakened. Whatever may be 
the exact cause, the watch, when magnetized, runs 
very erratically and sluggishly, and_ loses time 
at the rate of one to several hours per day, 
or else it stops entirely. In some cases, in fact, 
the steel parts of the works are so well magnetized that 
the watch refuses to start when shaken in the well-known 
way. Although a strong magnet of any kind will ‘‘ dis- 
able” a watch placed near it, dynamo-electric machines 
are accountable for the accident in nearly all cases. 
The field magnets of many dynamo-electric machines 
exert a magnetic influence over a considerable space 


around the machine, and, more especially, in front of the. 
poles, and if a person carrying a watch happens to pass in - 


this ‘‘magnetic zono,” through “thoughtlesaness or care- 
lessness, the probable consequences are that the watch 
will take a ‘‘ slow turn,” and will need to be put on the 
sick list. Those who have to work around dynamo-elec- 
tric machines have learned by experience that the best 
way to do is to keep their watches out of range, and there 
are many who will acknowledge that they wish they had 
done so once or twice before. 

A magnetized watch is looked upon by the owner asa 
piece of aggravation, and when the watch is a valuable 
one it recalls a calamity. ‘To the watchmaker it is the 
most unwelcome and hopeless of patients. The watch- 
maker looks upon the dynamo-electric machine as the 
natural born enemy of the chronometer. It is his opinion 
that when once a watch has “flirted” with a dynamo- 
electric machine it becomes forever dishonest and unreli- 
able, and that it can never be depended upon to ‘‘keep good 
hours” or even good minutes. It has lost its character and 
reputation, in his estimation, and he will not trust it any 
further. He has no remedy to offer but the melting pot. 
He dares not touch the works with his instruments for 
fear of magnetizing them, too, and magnetized tools he 
looks upon as forerunners of ruination. 

We have known of many cases where valuable watches 
have been disposed of at a great sacrifice by their owners 
because they were magnetized and because there was 
apparently no remedy for the disease. But the dic- 
tum of the watchmaker is not final, for there is a 
simple mode of ‘‘magnetic” treatment by means of 
which magnetized watches may be readily cured. Since 
there are many electricians who are themselves more or 
less ignorant on the subject, we will venture a few re- 
marks by way of prescription. 

Inasmuch as a permanent magnet when unprovided 
with an armature or keeper, will eventually lose all trace 
of its magnetism, it would seem that a magnetized watch 
ought to become demagnetized by mere lapse.of time, 
more especially since the temper ofthe pieces of steel used 
in the watch is comparatively low, in consequence of 
which the coercive force of the steel is small. Such is the 
case, aS Was proven in our own experience witha watch 
magnetized by a dynamo-electric machine. 

After becoming magnetized it lost on an average about 
two hours per day. In this condition it was put away and 
remained unused for nearly two years. It was then taken 
out casually and was started for curiosity, when to our sur- 
prise it was found to have spontaneously regained its time- 
keeping qualities quite perfectly. 

However, though it may be expedient to let time cure 
the time-piece, it is not always desirable, and in such cases 
a more active course must be pursued to cause the demagnet- 


‘ization; ~ All that is required evidently is to subject th 
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watch to polarizing influences of an equal though opposed 
direction so that the polarities of the pieces of steel may 
be exactly neutralized. But in order to do this it would 
necessary “to ascertain not only the direction of the 
polarity of each piece of steel or magnetic metal, but also 
the intensity of the magnetism therein present. This would 
require instruments of precision and skillful measure- 
ments. But there is a simple method of procedure which 
*arrives at the ame result in a different way. It consists 
in subjecting the molecules of the steel to a constantly 
changing and diminishing polarity. If, for instance, we 
hold a watch in a given position near one pole of the 
magnets of a dynamo-electric machine, the molecules of 
the steel parts will become polarized in the direction of the 
lines of force, but if the watch is now moved so as to present 
another surface to the pole a new polarization takes place 
after the previous one is neutralized. Now itis well known 
that when a magnet has its polarity reversed many times in 
succession, the coercive power of the steel disappears, and 
the magnet cannot retain any polarity that is given it. 
But, however,.if we were to remove the watch from near 
the pole while holding it one position, it is possible that the 
molecules of steel would retain this last polarity to a certain 
extent, so as to leave a ‘‘trace” of magnetism or ‘ re- 
sidual” magnetism. But if we recede from the pole while 
still turning the watch, then the polarity is absolutely 
neutralized at every point, and when the watch has left 
the magnetic field of the machine completely, it will be 
found completely free from any trace of magnetism. 
There are several methods of imparting the rotary 
motion to the watch. An electrician, Mr. Hiram 8. Maxim, 
has invented a special machine for the purpose. In this 
apparatus the watch is caused to rotate in an oblique plane, 
which is revolved itself on a vertical axis, while at the 
same time the watch makes a movement of gradual re- 
cession from one end of the frame where a powerful electro- 
magnet is placed. By these combined and rapid move- 
ments it happens that every point of the watch is pre- 
sented to the’ magnet at a changing angle during each 
revolution, and consequently every molecule of magnetic 
metal in it is subjected to all possible changes of polarity, 
and the demagnetization is perfect. It is not necessary, 
however, to make use of such complicated apparatus. We 
have ourselves demagnetized watches quite successfully by 
a much simpler procedure. We suspended the watch by 
a string which was then twisted so that it might cause the 
watch to rotate. While the watch was thus rotating, it 
was made to swing by a pendulum movement, and at the 
same time if was gradually brought near one pole piece of the 
dynamo-electric machine and then gradually moved away 
again. The operation was repeated a few times, and in 
the last the receding motion was made more gradual. We 
have known of cases where demagnetization has been ac- 
complished by simply rotating the watch in the hand and 
walking toward and away from the dynamo-electric ma- 
chine. But the result is more satisfactory when the rota- 
ry motion is rapid, and when the watch moves in every 
direction. To provide for a more ready change of the axis 
of rotation, we recommend the placing of the watch in a 
small bag that is suspended by a string. The position of 
the watch in the bag may then be shifted at pleasure. To 
show that watches can really be demagnetized satisfac- 
torily by these methods, it is only necessary to state that 
in some cases the watches, after being demagnetized, 
kept absolute time within a variation of a few seconds per 
month. 
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Sal-Ammoniac for Gravity Cells. 





There is much to be learned by studying our mistakes 
and mishaps. Indeed, it sometimes seems as if accidents 
and mistakes were but guides that make the observer 
deviate from the beaten path purposely, so he may 
stumble into a shorter and more direct route to progress. 
Some of the most important discoveries in our science 
were made through accident, and the suggestions which 
have led to many of the most valuable improvements in 
electrical arts have resulted from the analysis of mistakes. 
Many experiments which have been mistakes at the begin- 
ning, but which curiosity or a spirit of observation has 
allowed to proceed, have resulted in positive gains or bene- 
fits. 

Mr. J. 8S. Witmer, of Suspension Bridge, N., Y., sends us 
an account of one of these suggestive and useful mistakes 
which will interest all, since it relates to something gen- 
erally known and universally used—the gravity cell. Mr. 
Witmer relates the history and consequences of his “‘ mis- 
take” as follows : 

‘In April, 1881, I set up a battery of three cells gravity 
on closed circuit for a call-bell. Two months later I 
changed the bells to open circuit. At the end of six months 
the battery seemed weak, and, through mistake, about 
three ounces of sal-ammoniac were put into each cell. I 
supposed that they were spoiled, but, to my surprise, they 
worked more strongly than ever, and. continued to work 
up to November 20, 1882, when the bells failed to respond; 
and even then, after having removed the cells and sub- 
stituted others, I discovered that the fault was not in the 
batteries, but at the ground connection. How much 
longer they would have worked, had I not disturbed them, 
Iam unable to say, But when I began to clean the bat- 

tries the whole thing—zinos, coppers, terminals and salts 


—all tumbled to pieces, until there was not much more left 
than of the ‘Kilkenny cats.’ These batteries were used 
more than twenty times a day during a period of over 
twenty months—fourteen months from the time of putting 
in sal-ammoniac—without the addition of anything but 
water.” 

The immediate improvement which followed the intro- 
duction of the sal ammoniac is possibly to be accounted for 
by the supposition that the internal resistance was 
diminished. Sal ammoniac, or ammonium chloride, is a 
salt whose solutions are not far inferior in conductivity to 
solutions of sodium chloride (common salt). The battery 
had been in operation six months and the sulphate of 
copper had become exhausted, as the attempt to replenish 
plainly shows. The sulphate of zinc, on the contrary, was 
probably abundant in the solution and constituted a deeper 
layer. The weakness of the sulphate of copper solution, 
and the thickness of the layer of sulphate of zinc solution, 
both combined to increase the resistance which the sal 
ammoniac tended to reduce. Possibly a double decomposi- 
tion resulting in the formation of zinc chloride and sul- 
phate of ammonia may have resulted, from which the re- 
sistance would have been likewise diminished. But 
the most strange part of the experiment is that the battery 
should have maintained itself in working order for four- 
teen months after the copper sulphate had been presum 
ably exhausted. The reactions which took place in such 
a case must have been of a novel character and without 
doubt deserve to be studied by physicists. The sal ammo- 
niac was probably electrolyzed. The chlorine in this case 
served to the formation of zinc chloride as in theLeclanché 
battery. The ammonia radical set free by the decom- 
position is not so easily disposed of, however. The reac- 
tions of asecondary nature to which it can give rise are 
very numerous, so much so that they are scarcely under- 
stood in the case of the Leclanché battery. The precipita- 
tion of a hydrated oxide of copper and its ultimate solution 
in the free ammonia (cupro-ammonium) is one of the spe- 
cial complications possible in this case. 

It is not so much our object to attempt to clear the 
mystery as to call attention to it. The experiment of Mr. 
Witmer is valuable and seems to promise an improvement 
on the gravity cell. We hope that others will be induced 
to repeat this experiment and to study it carefully so as to 
determine precisely what and where the benefits are, if any 
there be. Even if we gained nothing more than a small 
diminution of internal resistance the results would be 
valuable. 
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Honest Technical Journalism. 





In a recent issue we reviewed the varied expressions of 
dishonesty in technical journalism, showed the disadvan- 
tages and injury resulting from it to both publishers and 
readers, and pointed out that its assured fate, sooner or 
later, is ignominy, and probably, in most cases, the neces- 
sary cessation of publication, or, what is precisely the same 
thing, that conversion, in the shape of an entirely different 
policy, which implies ‘‘a new creature.” 

Regard to the essential dignity of a form of publication 
which seeks to inform its readers concerning the new and 
increasing discoveries of science and their multifarious ap- 
plications to industry, suggests quite readily what are the 
proper characteristics of the honest journals published for 
these purposes. It is, of course, assumed that technical 
journals are published for the financial benefit of their pro- 
prietors. Journalism is not an expression of philanthropy, 
but either an experiment aiming at, or the established 
means to, commercial profit, and, in our judgment, the 
more clear and far-sighted is the business sagacity of pub- 
lishers, the more likely itis that their productions will be 
characterized by sound, trustworthy and honest qualities, 

The model techuical paper presents information selected 
for its newness and inherent value, the proper guarantees 
of its acceptability to its presumably intelligent and dis- 
crimipvating readers. To this end the expenditure in- 
volved in its production is liberal, just asthe wise farmer 
makes liberal preparation in-order to insure the bounties 
of the harvest. Every means to assist the appreciation and 
instruction of the subscriber is provided by the use of 
scholarly and precise expression, which is the proper 
language of experts ; and by the use of aids in the way of 
pictorial illustrations, these selected with the principal 
object of elucidating the matter of the letter-press, and if 
shrewdly with the view to make the journal more 
attractive, the better for both purchaser and publisher. At 
the same time, that is not a feature of honest technical 
journalism which loads otherwise commendable pages 
with pictures selected without regard to their value as 
instructors, but solely with the view to catch the eye and 
excite the curiosity, and thus increase sales. Were this 
catch-penny device altogether unknown, we would 
not name it; but as it exists, and as some publishers are 
weak and silly enough to pride themselves upon it, we do 
not hesitate to mention it, The success of technical jour- 
nals is based upon the respect in which they are 


held by inquiring and well-informed persons, who 
give them _ steady patronage because of their 
substantial value as vehicles of information; and 


such readers as these are apt to be insulted bya 
policy on the part of publishers whieh underrates or 
mocks their intelligence. Again, all advertisements should 





be.as carefully selected as the reading matte# and illustra- 


tions. When admitted with due regard to their source and 
matter they are valuable as additions and auxiliaries to the 
other contents. Nor are readers slow to respond in the 
way of giving orders for goods, the announcements of 
which are not debased by improper association with ad- 
vertisements taken without due inquiry and discrimina- 
tion,and which may be depended upon. The publisher who 
selects advertisements with care and independence is re- 
warded by the certainty that his advertisers, finding their 
profit in patronizing him, will continue to do so, and their 
example will be followed by others who have for sale the 
class of articles an acquaintance with which is desirable 
to the reader and hence profitable to the advertiser and 
also, asa matter of course, to the publisher. To these ob- 
servations may be added a regard to the refinement of the 
age in which welive, In its quality of paper, print and 
make-up the technical journal should be as good as the 
means and enterprise of its publishers can afford. 
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The Government and the Telegraph. 





Among many of the absurd proposals dug up by great 
heads during the strike, was the demand fora govern- 
ment system of telegraphy separate from and running in 
opposition to the present system, and charging, as in the 
case of letters by mail, a minimum and uniform rate 
througbout the country. 

We notice in a special dispatch dated Washington, Aug. 
27, the statement that Postmaster-General Gresham is 
thinking over the recommendations inserted in his annual 
report, and is looking into the postal telegraph question. It 
seems probable, according to the correspondent, that he 
will recommend the establishment of a postal telegraph by 
the government in terms at least as strong as those em- 
ployed last year by the late Postmaster-General Howe. 
Judge Gresham will be able to strengthen his recommend- 
ations with the facts of the late strike of the telegraph 
operators. He fincs in his investigations that in the ad- 
ministration of Polk, when the telegraph was in its infancy, 
a government telegraph was contemplated by Postmaster- 
General Cave Johnson of Tennessee ; that Atty.-Gen. Rev- 
erdy Johnson held, in the next administration, that, under 
the constitution, the United States had the power to regu- 
late interstate telegraph traffic, as it had power to regulate 
interstate railway traffic, under the ‘‘ commerce” clause, 
and that other statesmen have held, since the passage of 
the telegraph law of 1866, that the United States had the 
right to take any of the telegraph lines coming under its 
provisions at its actual appraised value. The postmaster- 
general will probably recommend that the government 
either buy a telegraph system at its actual value, or dupli- 
cate it at cost. He would take the patronage question out 
of consideration by appointing and directing the employés 
of the telegraph service on strictly civil service reform 
principles. He would give the employés tenure during 
good behavior, exacting of each an oath to faithfully per- 
form the duties of the office, and above all else, to maintain 
inviolate the secrecy of the messages handled. He would 
annex severe penalties to violations of this oath. 

Both THE ELECTRICAL WoRLD and the Operator have 
been and are opposed to the government assuming control 
of the telegraph for reasons fully set forth from time to 
time. If the government take up the business at all it 
must make a monopoly of it. Otherwise the private con- 
cerns would cut loose from all the small, unprofitable 
places, and confine their service to the larger cities. They 
could thus get the bulk of the business and leave to the 
government the costly and unprotitable service with the 
mountain recesses and the backwoods. 
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Another Decision for the Bell Company. 

At Boston, on the 25th ult., Judge Lowell ordered a de. 
cree for the complaint in the suit of the American Bell 
Telephone Company vs. Amos Dolbear et al. The opinion 
says that the final hearing in this case was hardly more 
than a matter of form, because the two questions which 
are raised by the record have been decided in favor of the 
plaintiff on motion for a preliminary injunction, -which 
were prepared and argued with unusual thoroughness, 
These questions are whether the telephone described by 
Reis is the Bell telephone, and whether Dolbear’s apparatus 
infringes Bell’s patent. On the first point the judge says : 
‘*T decided, in American Bell Telephone Company vs. Spen- 
cer, 8 Federal Reports, page 509, that Reis had not de- 
scribed a telephone which anticipated Bell's invention, and 
the same has since been decided the same way in England 
in the case of the United Telephone Company vs. Harrison, 
It is admitted in the present case that the Reis instrument, 
if used as he intended to use it, can never serve as a speak- 
ing telephone, because the current of speech is constantly 
broken, and it is essential for the transmission of speech 
that the current should not be broken.” On the second 
point the opinion is as follows : ‘‘ At a former hearing be- 
fore Mr. Justice Gray and myself, we decided that the de- 
fendant, Dolbear, whatever the merits of his telephone may 
be, employs a part, at least, of Bell’s process, and that no 
additional evidence has been given at the final hearing, 
unless a further explanation of that already given may be 
called additional,” An appeal will be taken by the ret 
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composed of three “‘Z” magnetic fields grouped into one. 
It is of the same height, and has the same size of armature, 
though longer still than that of the “L” dynamos. In 
this case the armature has 64 sections and weighs 650 
lbs. The total weight of the machines is about 8,000 lbs., 
and it occupies a floor space of 39x70 inches. It employs 
the same size pulley as the ‘‘L” dynamo, and has the same 
normal speed of 900 revolutions. In the installation on 
the Pilgrim the two “‘K” and the ‘‘L” machines are al] 
connected in parallel circuit to the same mains, and de- 
velop a uniform electromotive force of 108 volts, under 
which circuustances the ‘‘K” dynamos deliver a current 
of 285 ampéres to a normal circuit, while the “LL” delivers 
188 ampéres. 

Two waysare provided of regulating the supply of current 
of the ‘‘L” dynamo on board theTrenton. One is by means 
of a hand regulator, as on the Fanwood, and the other by 
means of an automatic regulator like that used on the Pil- 
grim, though of smaller size. Each regulator may be in- 
troduced in the circuit at pleasure by a suitable switch 
specially provided for the purpose. The Edison automatic 
regulator is shown in Fig. 16. At the left-hand side are 
two electro-magnets whose poles are joined by a frame 
through which passes a rocking shaft. The armatures of 
the electro-magnets are supported by extensions from 
this shaft, from which a frame also extends 
downward between the magnets, that carries at its lower 
side a bent contact spring, which can slip over the contact 
segments, between which the regulating resistance is 
looped. It will be evident that when one magnet is ener- 
gized the contact strip will move toward one end of the 
inverted circumference formed by these contact segments, 
and that when the other magnet is energized the 
motion will proceed in the other direction, so that 
by sending the current through one or the other of the 
magnets the resistance introduced in the field magnet circuit 
will increase or diminish according to the case, The relay 
magnet shown at the right is included in the main circuit, 
its armature, which oscillates between two contact points, 
being normally held back by a spring. When the proper 
amount of current is supplied to the circuit by the 
armature the relay counterbalances the springs sufficiently 
to keep the armature between the two contact points. If 
the currents weakens the armature is retracted by the 
spring and its extremity closes a circuit through 
one of the signal lamps shown, and through one of 
the magnets, and this magnet moves the rocking shaft 
until the resistance in the field circuit has been diminished 
sufficiently, after which the relay having resumed its nor- 
mal power from the increase in the current, it attracts its 
armature and opens the local circuit. If, on the contrary, 
the current is too strong, the armature is attracted too far 
and closes a circuit through the other signal light and 
magnet, and the regulating contact is moved: back, so as 
to introduce resistance in the field circuit. 

The mechanism is very ingenious and its operation is 
very accurate and satisfactory. 

The arrangement of conductors on the Trenton_is most 
peculiar and interesting. The lights are all supplied by 
three distinct circuits which reach it by different routes. 
One of these circuits is the regular circuit, and is pro- 
vided with switches and catches for each of the ten 
branches which radiate from a switch-board placed at 
about the centre of illumination. The other two are extra 
circuits, intended for use in emergencies. The Trenton 
being a man-of-war, the eventuality of naval conflicts had to 
be provided for. It might happen, for instance, that a 
cannon shot would tear away the conductors in one 
part of the ship, and this would leave the men in darkness, 
perhaps. By the insertion of a plug in the switch- 
board another working circuit is instantly provided, and 
a third may in like manner be brought into requisition 
if the second should also meet with destruction. 

There are 250 lamps on the Trenton, while the capacity 
of the “‘L” dynamo is below 200 lights, but asa rule only a 
part of the lights are in use at a given time on board the 
Trenton, and thus the demand will not be likely to exceed 
the supply of current. The lights are divided as follows : 
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The red and green and the masthead lights are ‘cack of 
82 candle-power. The other lamps are of the *‘A” type of 
10 and of 16 candles, having a resistance of 208 and 125 
ohms respectively. 

An interesting feature is the use of a guarded reflector 
for every Jamp that is exposed to injury. The lamp is in- 
closed in a kind of lantern-shaped box, the back of which 
is composed of a semi-cylindrical reflector, and which is 
closed by a convex wicket door made of tinned iron rod 
one-eighth of an inch thick, which gives it strength enough 
to resist a powerful blow. This efficient and useful device 
is the design of Mr. J. H. Vail, Superintendent of the 
Edison Company for Isolated Lighting, under whose super- 
vision the installations are made. 


STEAMERS ALAMEDA AND MARAPOSA. 
These two sister merchant and passenger steamers, lately 


built for the Oceanic Steamship Company, and which will 
ply between San Francisco andthe Sandwich Islands, haye 
both been fitted with identical installations of the Edison 
system. The installation consists in each case of 238 lighte, 

for which the current is supplied by one ‘‘L” and one “Z” 
dynamo-electric machines, operated by a ‘‘B” Armington & 
Sims engine, making 320 revolutions per minute. The auto- 
matic regulator is not used, the variations of ‘‘ load ” being 
so slight that a hand regulator answers all practical pur- 
poses. The lamps are of the “‘A” type of 103 ohms and 
give 16 candles. They are divided as follows : 
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The feature of special interest in these two installations 
is the arrangement of the stateroom lights. The lights are 
suspended from the ceiling of the berth and inclosed with 
a globular glass shade that givesa beautiful mellowness 
to the light. The conductors pass through a switch 
placed near the door before going up to the lamp. It 
will be seen that by this disposition the light is under 
the ready and convenient control of the occupant of the 
berth, while at the same time the lamp itself is so placed 
that it is out of reach of the occupant of the berth and less 
likely to accident, and besides it is disposed so as to shine 
to give the most satisfactory illumination. 


STEAMER KINAU. 


An installation of the Edison system is also being com- 
pleted on board the steamship Kinau, a coasting trade 
vessel, plying between the Sandwich Islands. This installa- 
tion is very interesting. It comprises 118 lamps, supplied 
by a new type of Edison machine, called the * 100 Light 
dynamo,” which differs from its sister types ‘‘K L Z” mainly 
in having a magnet field with cores shortened and some- 
what further apart. It is run at 1,500 revolutions. The 
power is obtained from an “‘ A” Armington & Sims engine 
with 61g x 8 cylinder, and running at 350 revolutions. 
The hand regulator only is used to maintain the supply of 
current constant. 

Two kinds of lamps of the ‘‘ A” type of 208 and 103 ohms, 
and giving 10 and 16 candles respectively, are used. They 
are disposed as follows : 
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The Jamps in the staterooms are arranged in the same 
manner as those in the staterooms of the Alameda and 
Maraposa, above described. The steamer is intended to 
carry heavy freights and cattle, and in order to minimize 
all chances of accident the lamps on the freight deck are 
inclosed in guarded reflectors like those used on board the 
Trenton. Besides these,a powerful search light is also 
provided, because in some parts the coast is very shallow 
and the ships must remain at some distance, while it is 
convenient and sometimes indispensable to illuminate the 
coast from the ship. 

The search light is of the arc type, and is run from the 
same machine that supplies the incandescent lamps, being 
connected in multiple circuit just like an incandescent 
lamp. The feat of running arc and incandescent lamps in 
parallel circuit together has always been considered ex- 
tremely difficult if not impossible, hitherto, but we are in- 


4|formed that it is successfully accomplished in this case. 


The are lamp is provided with a suitable reflector, by 
means of which its rays may be projected in any desired 
direction, 

All .f the above installations, including that on the 
Pilgrim, were made by the Edison Company for Isolated 
Lighting. We are indebted to the kindness of Superin- 
tendent J. H. Vail, for the information conveyed in the 
above details. The work of the Edison Company 
shows the results of the conscientious study of every con- 
dition, and the adoption of the best methods available to 
arrive at the desired effects, and it is supplemented 
by that careful attention to details which is certain to in- 
sure thoroughness and perfection in the results. We have 
so often seen good systems of electric lighting fail to give 
the results that could properly and justly be expected from 
them, just by careless unskilled engineering and manipu- 
lation, that we are glad to commend competency in this 
case, With a good system and carefully made installations 
like those just reviewed, the Edison Company is sure of a 
lucrative career, 








The Failure of the New England Consolidation. 


No person who reads carefully the account given in 
another place of the failure of the proposed consolidation 
of the New England telephone cempanies can attribute it 
to any other cause than that which appears on the 
surface, namely, the failure of the parties to agree 
as to the respective shares of the advantages to be derived 
from the union of their interests. The result of this dis- 
agreement in the particular case under consideration in no 
wise affects the truth of the general principles which un- 
derlie consolidation, of which we treated in an editorial! 
article published in the last issue. Possibly, the failure of 
the New England telephone companies to consolidate, 





9| after the elaborate preparations which had been made for 
5|it, may check, temporarily, a tendency which, as we 


showed last week, is natural, and will certainly find ex- 
pression. 





Talking Through the Telephone. 


“Our Critic,” of the Lowell Citizen, expatiates on the 
above subject as follows : 

The act of talking through a telephone—or at. a tele- 
phone—is yet an accomplishment that few people under- 
stand, and one of the necessities of the hour is an instruc- 
tor in telephone communication. A great many individ- 
uals are still possessed with the idea, that in order to be 
heard at the other end of the line, it is incumbent upon 
them to raise their voices to a camp-meeting pitch, and 
shout out their questions and answers as though they 
were talking through ten miles of solid fog ; and there is 
an Office not a thousand miles from this unhappy sanctum, 
where the poor, distracted telephone is shattered from 
stem to stern, and from the Blake transmitter below tothe 
insulated conductors above, by the incessant and prodig- 
ious amount of bass, soprano, baritone and childish ‘treble, 
which, in a key of high C, is being constantly poured into 
its battered and demoralized ears. That office does not 
need a telephone, All that is needed is simply to raise a 
window, and the whole town will hear what is wanted. 
But this is an abuse of the telephone, and not a proper and 
judicious use of this modern servant of mankind. An or- 
dinary tone of conversation is all that is required. A harsh 
or loud voice destroys the harmony of the sound at the 
other end, and mars the current of communication. 





British Telegraphic Service. 





The experience of Great Britain is strongly urged in be_ 
half of the embarkation of the United States in telegraphy. 
In 1870,the British government came into full possession 
of the telegraphic service of the country, and in 1874 it 
adopted a uniform rate of 1s., or 25 cents, for all messages 
under twenty words, combining addresses and signatures. 
The revenue and expenditures have increased as follows : 

1873, revenue, £976,066 ; expenditures, £841,766 ; 1882, 
revenue, £1,616,799 ; expenditures, £1,366,000. 

In 1879 the British telegraph service transmitted 23,385,000 
messages ; in the same year the Western Union handled 
25,070,000 messages. The British service had at that time 
6,600 offices, combining all the railway stations, while the 
Western Union had 8,534 offices. The Western Union in 
1882 transmitted 39,000,000 messages and had 12,050 offices. 
The Western Union extends over more miles of line, that 
is, of distance from point to point, than the British service 
has miles of wires. The Western Union extends over 137,- 
000 miles and has 347,000 miles of wires. The revenue of 
the British telegraph office in 1882 was $8,084,000 ; that of 
the Western Union, $17,114,000, or just about double.— 
Age of Steel. 
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Can Telegraph Tolls be Regulated by Congress ? 





Judge Lawrence, First Comptroller of the Treasury, in 
the course of conversation with the Washington corre- 
spondent of the Boston Herald, on August 27, said that he 
had no doubt of the power of Congress to regulate the 
tariff put upon the public by the Western Union Tele- 
graph Company. He said that it was an outrage that this 
company, which was in law a common carrier, should be 
allowed to take property worth $15,000,000, water it to 
$80,000,000, and then tax the community to pay large divi- 
dends. The proposition that no man was entitled to more 
than he could earn was a false one, and very dangerous to 
promulgate in a country like this, where the chief peril lay 
in the possibility of communism as the population grew so 
dense as to make the struggle for life more close. Every 
man was entitled to what he could honestly gain, but not 
to benefits conferred by charter at the expense of the peo- 
ple beyond a legitimate amount. Congress had power 
given it to fix the rates on railroads, in the constitutional 
prerogative of regulating commerce between the States. 
The municipalities decreed what street railroads should 
charge and the tariff of the hack driver, and why should 
not the telegraph companies be dealt with in the same 
spirit? He would not dare to predict what would be done 
under existing conditions, but spoke confidently as to the 
powers of Congress in the premises. 
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If you don’t want evil things eaid of you, don’t do evil 
things. Itis poor policy to grow feathers for your enemy’s 
arrows, 
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Recent Improvements in Voltaic Batteries. 





It is evident that the advent of the dynamo-electric ma- 
chine and its wonderful progress as a generator of current 
have not enfirely swerved the attention of scientists and 
inventors from other and older methods of producing cur- 
rents. Fora time the dynamo-electric machine seemed to be 
encroaching largely on the broad territory covered by the 
voltaic battery, and to many it seemed that it would even- 
tually replace the latter in nearly every case. But there 
seems to have been a kind of reaction, and now the field 
of the voltaic battery is wider than ever, and its career 
most promising. Not only does it hold its own in every 
application where it has heretofore been useful, but it even 
promises to fill a new want. Between the dynamv-electric 
machine and the voltaic battery a gap exists which recent 
improvements in the latter are striving to fill. 

Thus the voltaic battery is now being used quite exten- 
sively in operating small motors. Its use for electric 
lighting on a very small scale has been but a matter of ex- 
periment thus far, but there are those who speak of it as 
something that will soon be forthcoming. The result is 
that more interest is felt to-day than ever in the study of 
the voltaic battery, and the improvements are multiplying 
in a manner that promises to effect a solution of the 
problem. 

We have been anxious to contribute to this important 
development by supplying readers of THE ELECTRICAL 
WORLD with every new detail of information bearing on 
the subject. The many letters which we receive from 
various parts of the country show that in doing this we 
are providing useful intelligence to a large class. We take 
pleasure, therefore, in giving extended space to some re- 
cent improvements in voltaic batteries, which we hope 
will be interesting to all our readers, 

A rew form of single liquid battery, possessing several 
features of merit, has lately been produced in France by 
MM. de Lalande and Chaperon. The elements of the 
battery are copper and zinc, and the exciting liquid is 
composed of water, containing 30 to 40 per cent. of caustic 
potash. With such a combination there is necessarily a 
tendency to the evolution of hydrogen at the copper plate 
in consequence of the decomposition of the water that 
furnishes oxygen to the zinc plate. The direct conse- 
quence of the presence of hydrogen on the copper plate is 
polarization, and thus the available electromotive force is 
reduced. In the Leclanché battery this tendency is 
provided egainst by a depolarizing mixture of manganese 
dioxide and pulverized carbon, the manganese furnishing 
oxygen which combines with the hydrogen evolved at the 
negative plate. MM. de Lalande and Chaperon have also 
provided a depolarizing agent, namely, oxide of copper, 


which is placed near the copper plate, and furnishes oxygen | ' 


to the hydrogen evolved by electrolytic action. 

Fig. 1 shows a simple form of this battery which recalls 
somewhat the gravity cell. At the bottom of the glass 
jar Vis placed a sheet iron vessel A containing the oxide of 
copper B. An insulated wire C connected with this vessel 
constitutes the positive pole of the battery. The positive 
element consists of a large rod of zinc coiled into a spiral 
form D and suspended to the cover E and provided with a 
binding post F. A rubber tube G covers the upper por- 
tion of the zinc so as to prevent its being worn off at the 
level of the solution. It is evident, however, that the or- 
dinary ‘‘ crowfoot” zinc used so extensively in this coun- 
try would answer equally well, the upper portion being 
suitably insulated by rubber tubing or melted paraffine. 

To avoid the inconvenience of handling the potash the 
quantity of the substance in the solid state necessary for 
each cell is placed in the sheet iron vessel used to hold the 
oxide of copper and the vessel closed by a cover kept in 
place by an india rubber band. All that is necessary to 
set up the battery then is to open the vessel containing the 
potash and to place it on the bottom of the glass jar. 
The vessel is then filled with water and the oxide of copper 
in the form of a powder is thrown in and settles in the vessel. 
The inventors have imitated the Leclanché “‘ prism” bat- 
tery by forming prisms of their depolarizing oxide in 
various ways. The best method of doing this is to mix the 
oxide of copper with some oxychloride of magnesia in the 
form of paste, so as to form a thick mass that is then placed 
in metallic molds, where it ‘‘ sets” ina short time, specially 
under the influence of heat. The amount of the magnesium 
current employed varies from 5 to 10 per cent., and the 
porosity of the ‘‘agglomerate” varies with the quantity 
used. Fig. 2 shows the “ prism battery” of the inventors. 
The glass jar V is provided with a copper cover E 
screwing on the neck of the vessel like the cover of a pre- 
serve jar. This cover holds two vertical strips of sheet 
iron A A‘ against which the prisms B B' are held by 
india rubber bands. The positive binding post C is at- 
tached to the cover. The zinc is the same as used in the 
Leclanché battery and passes through the centre of the 
cover, it being kept from contact by a rubber tube G, the 
joints being made air-tight. The cover is also provided 
with another rubber tube H which is split, and forms a 
kind of valve. The vessel may be hermetically clesed by 
means of a bandof india rubber placed over the neck 
and cover at K. The potash used for the solution is either 
placed in the glass jar or ina separate sheet-iron box. The 
inventors also constructed a cell haying only one prism, 
and which occupies a very small space, The use of vessels 
of malleable orcast iron or copper, which remain unaltered 





in the exciting liquid, permits the construction of cells hav- 
ing a large surface, and thus internal resistance is greatly 
reduced (Fig. 3). The shallow box A, about 40 x 20 x 10 
centimetres, is made of sheet-iron brazed at the vertical 
edges, and answers the purpose of a receiving vessel at the 
same time that it forms the negative element of the bat- 
tery, the positive binding post C being attached to it. 
The bottom is covered with a layer of copper oxide B, 
and porcelain insulators LL are placed ~in_ the 
four corners. Upon these a plate of zinc D 
rests horizontally, its ends D' being’ turned 
up vertically but kept out of contact with the vessel A, 
which is filled three-quarters full with the potash solution. 
To the zinc is attached the negative binding post M. There 
is always some carbonic acid present in the air, and it is 
readily absorbed by the caustic potash gradually convert- 
ing it into carbonate of potash. To avoid this undesirable 
reaction, the tendency to absorption of the carbonic acid 
by the large surface exposed to the air in this form of bat- 
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tery is prevented by pouring a thin layer of heavy petro- 
leum, or else the battery is provided with a cover as in the 
previous forms. 

The electromotive force of the batteries of MM. de 
Lalande and Chaperon is at first very nearly one volt, and 
its internal resistance is extremely low. With plates ten 
centimetres square (about four inches) placed five centi- 
metres apart, the resistance would not be above 14 or 
ohm. The volume of current which they produce is con- 
siderable. The smaller types can give about two ampéres 
‘in short circuit, and the large type can give easily from 15 
to 20 ampéres. Two of these cells give more current than 
ione large size Bunsen cell. 
| These cells give a remarkably constant constant. The 


inventors state that with a depolarizing surface double 
the surface of zinc acted upon, the battery can work with- 
out appreciable polarization until it is almost completely 
exhausted. The reactions which take place in the solution 
as it becomes charged with zinc do not. change the internal 
resistance materially. The great constancy of this battery 
is due principally to the gradual reduction of the oxide of 
copper to the metallic state, in which condition it is a 
better conductor. In this respect it contrasts with the 
Leclanché battery. The peroxide of manganese used as 
depolarizer in this battery is at first a better conductor than 
copper oxide, but by its reduction and transformation into 
lower oxides its resistance increases. It follows that the 
copper oxide battery can givea current of considerable 
volume ina circuit of low resistance while, as is well 
known, the Leclanché battery would become polarized 
rapidly under the same circumstances. The battery is en- 
tirely free from all local action, because the’solution has no 
effect whatever of itself on amalgamated zinc and copper. 
The zinc is therefore consumed and the oxide deoxidized 
only while the battery is in use. 

The energy contained in the oxide of copper and potash 





Fig, 3. 


battery is much greater than that ‘‘ stored” in an accumu- 
lator of the same weight, while the delivery is much 
slower and more easily controlled. The potash can be 
used in solutions concentrated to 30, 40 or 60 per cent, 
The solid potash can dissolve the oxide of zinc resulting 
from a quantity of zinc of over one-third its own 
weight. The quantity of copper oxide to be used is about 
one-fourth higher than the weight of zinc concerned in the 
reactions. These data enable the necessary constituents of 
the battery to be condensed into a relatively small space. 

The oxide of copper batteries have given interesting 
results, as applied to the telephone. Indeed, the fact that 
itis exempt from polarization, while it presents all the 
merits of the Leclanché battery, would suggest it as use- 
ful in this application. For instance when the telephone 
is used to reproduce theatrical performances at a distance, 
it is necessary to provide four or five separate batteries of 
Leclanché cells, in order that the one in use may be re- 


placed by another the instant it becomes polarized. A 
single series of the oxide of copper elements will suffice in 
such a case, because it is free from polarization. The in- 
ventors state that three cells were used night and day for 
working some Edison carbon button transmitters for more 
than three months without materially weakening. The 
cells can be worked for hundreds of hours on low resist- 
ance, and this efficiency can be obtained from them at any 
desired moment, for example, many months after they 
have been set up. The only precaution necessary in order 
to maintain them in order until they are exhausted is to 
protect the solution from the access of the carbonic acid 
of the air by a cover. Caustic soda may also be used for 
the battery instead of caustic potash. It has the advan- 
tage of being much cheaper, being readily obtained in 
commercial form under the name of “ concentrated lye.” 
It is likely, however, that the electromotive force obtained 
with this substance is a little lower, and the potash is 
otherwise much to be preferred, because it is less apt to 
give rise to the ‘‘ climbing salts ” which are so disagreeable. 

When the oxide of copper battery is exhausted, it may 
be restored without difficulty. The copper oxide used is a 
product of all establishments where copper is worked. It 
comes off the surface of the copper in the form of scales, 
which have to be reduced again to the metallic state by a 
process of deoxidizing. The expense of the oxide must be 
very slight in those regions where it is to be had. But the 
exhausted oxide of the cell may be itself reoxidized quite 
easily. It will become spontaneously oxidized on exposure 
to damp air, or else it may be heated in an oxidizing flame. 
Another method is to charge the exhausted cell as if it 
were an “empty” accumulator, by which operation the 
various constituents of the cell are restored to their primi- 
tive condition. The copper now appropriates all the 
oxygen, while the oxide of zinc in solution gives up 
oxygen, and becomes metallic in the form of a spongy 
deposit. The zinc is not sufficiently coherent in such a 
case, and would need to be recast, unless it were deposited 
on a well amalgamated zinc plate, the mercury of which 
would cause it to cohere as it became deposited. 

The battery presents interesting qualities, as a whole, 
and we should not be surprised to find it soon replacing 
the Leclanché and the gravity cells in many instances. 

Some experiments with one of the cells of MM. de- 
Lalande and Chaperon have just been made at the labor- 
atory of the Industrial School of Physics and Chemistry 
at Paris, by M. E. Hospitalier. The results obtained give 
an excellent idea of the practical merits of this battery, 
and we reproduce M. Hospitalier’s report from L’Elec- 
tricien as being of great interest in this connection. 

‘‘The weight of the element was thus distributed : 
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‘ The battery, the initial electromotive force of which, one 
hour after being set up, gave 0.98 volts, was put in circuit 
for six whole days through a resistance of German silver 
wire of 0.8 ohms. The difference of potential at the ter- 
minals was measured by means of a graduated volt-meter 
of Sir W. Thomson. Thus the external resistance R, and 
the difference of potential at the extremities of this resis- 
tance being known, it is deduced from them the intensity 
of current, the quantity of electricity supplied, and the 
corresponding electrical energy. 

‘‘ The current supplied was, on an average, half an ampére 
during six days, or 518,400 seconds, The total quantity of 
electricity supplied was 252,000 coulombs, the weight of 
zinc consumed 88 grammes, which corresponds to a theo- 
retical production of 260,000 coulombs. This is a most im- 
portant point, and very favorable to de Lalande and Chap- 
eron’s battery, for it showsthat the local action is prac- 
tically nil. The energy that the battery is capable of 
supplying is therefore available at will, without it being 
necessary to disturb the elements in order to withdraw the 
zinc from the liquid, as in the bichromate of potash 
batteries, for example. The useful, available rendering is 
0.02 kilogrammetres per second. In six days, therefore, 
the battery supplied 10,368 kilogrammetres of available 
electrical energy. This exceeds the results obtained up to 
the present with accumulators of the same weight, but we 
must add that the supply is much slower than with these 
latter. It is however easy to increase this rendering by in- 
creasing the surface of the elements and by diminishing 
the distance of the oxide from the zinc plate, The result 
then increases more rapidly than the weight, and tends 
to approach that of the accumulaters. 

‘* The remarkable constancy of the rendering must be 
attributed chiefly to the fact that the product of the 
reduction is metallic copper, which is a good conductor, 
and that the solution of an alkaline salt of zinc which as 
formed presents a conductivity almost equal to that of the 
solution of potash. For a given weight of zinc dissolved, 
about three times the quantity of solid potash is required, 
and a quantity of oxide of copper, equal to 1.25 times the 
weight of the zinc. In our experiment the consumption 
of zinc being only 88 grammes, required in the reaction 
only 260 grammes of solid potash and 110grammes of exide 
of copper, i. ¢., the battery was exhausted at about two- 
thirds only.” 





In the same number of our French contemporary, M. E 
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Reynier also contributes an article on this battery, dis- 
cussing it mainly from the economic and commercial point 
of view. Thisarticle is also worthy of reproduction : 


, ‘The power and constancy of this battery, its great 


capacity for energy, and its absence of unpleasant smell 
seem to promise it several applications ; it is therefore 
.worth while to study it from a commercial point of view. 

** The weight of each of the bodies assimilated or liberated 
by the reactions of the battery is obtained from the for- 
mula : 


9 
P=—xXn Xa X 0°0368 grammes, in which £ is the 
E 


electromotive force of the couple in volts, a the chemi- 
cal equivalent of the body, and n the number of equiva- 
lents in question. 

“The reactions of de Lal.©de and Chaperon’s battery take 
up 1 equivalent of zinc, 1 of potash (or soda), 1 of bioxide 
of copper, and liberate 1 of powdered copper. 

“The values of a x 0.0868 are : 
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‘According to the experiment; made at M. Hospitalier’s 
laboratory at the School of Physics and Chemistry at 
Paris, the clectromotive force varies a little. The six days’ 
experiment described indicates a mean effective electro- 
motive force of about 0.8 volts. 

** With this value of £, the theoretical values of P, for a 
rendering of 3,600 kilogrammetres become : 
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“The impure potash of Croix(North) which the inventors 
employ is delivered at 70 centimesthe kilo ; the percentage 
of caustic alkali in this being only 0.9; the price of the 
potash is really 0.76 fr. : 0.9=0.78 fr. the kilo. As to the 
reduced copper, although it is iuferior to that supplied by 
the Daniell batteries it may be estimated at 1.20 fr., as it 
can be utilized in the revivification of the bioxide. 

‘*The theoretical cost price of 3,600 kilogrammetres 
would therefore be : 

** For the potash battery— 
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** And for the soda battery— 
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** The co-efficient of chemical utilization may be estimated 
at 1.5; by adopting here as elsewhere the value of 1.3 as co- 
efficient of physical utilization, we get : 

“For the potash battery : 

** Practical cost price of 3,600 effective kilogrammetres, 
0.0426 fr. x 1.5 x 1.8 = 0.088 fr. Practical cost price of 
1 horse-power per hour = 0.083 fr. x 75 = 6.22 fr. 

‘* And for the soda battery : 

** Practical cost price of 3,600 effective kilogrammetres 
= 0.0826 fr. x 1.5 x 1.3 = 0.068 fr. 

‘** Practical cost price of one horse-power per hour =0.063 
fr. X 75 = 4.72 fr. 

‘* Thus de Lalande and Chapeion’s couples, with soda, 
wonld necessitate an expenditure intermediate between 
those of the bichromate batteries and those of the sulphate 
of copper batteries, over which they possess the great ad 
vantage of expending hardly anything in open circuit. 

“The inventors hope to lower the cost price considerably 
by putting into practice certain processes of regeneration. 
I myself formed, three years ago, similar plans for a bat- 
tery which was certainly inferior to and not so simple as 
the one in question, I laid aside this branch of study as 
soon as I could see the practicability of the accumulators, 
which are batteries that can be regenerated without mani- 
pulation. Nevertheless, by collecting and utilizing their 
waste, M. M. de Lalande and Chaperon may succeed in low- 
ering the commercial price of the materials consumed, so 
as to diminish considerably the expense of their primary 
battery, which possesses many advantages and has few 
faults.” 

An Italian scientist, Sig. Aurelio Mari, has also recently 
produced a new form of single liquid battery, which ia of 
great interest, by the novel chemical reactions which it in- 
volves, as well as on account of its simplicity and cheap- 
ness. Zinc constitutes the positive element in this battery 
as in nearly all batteries. The positive element is com- 
posed of carbon covered with a compound mixture. It is 
prepared as follows: The ingredients of the compound in 
proper proportions, namely, sulphur 65 parts pulverized 


sulphate of copper 50 parts, powdered graphite or car- 
bon 40 parts, are mixed in an iron vessel and 
heated. Assoon as the sulphate of copper has lost its 
water of crystallization the sulphur melts, after which the 
mixture is poured into an iron moid, in the centre of which 
is a piece of carbon, which projects from the mold. When 
cold the mass is taken out of the mold, and the projecting 
part of the carbon rod is covered with a solution of paraf- 
fine in benzine so as to prevent the climbing of the sulphate 
of copper crystals, 

The three different constituents of the agglomerate are 
intended for different purposes. The graphite is mainly 
to add conductivity to the mass, because the sulphur which 
cements the whole intv a compact homogeneous mass is a 
poor conductor. The sulphur, moreover, takes an important 
part with the sulphate of copper in the chemical reactions 
involved. 

To this carbon element is attached the binding post 
which serves to make the connections. The two elements 
are placed in a vessel eontaining water about half satu- 
rated with salt. On closing tke circuit the zinc is dissolved 
by appropriating the chlorine from the salt and forms 
chloride of zinc. The soda of the salt then replaces the 
copper in the sulphate of copper of the mixture, forming 
sulphate of soda. The copper set free combines with the 
sulphur furming sulphide of copper, which gradually be- 
comc¢s transformed into sulphate of copper under the in- 
fluence of the atmospheric air held in the water. The ac- 
tion is therefore produced at the expense of the sulphur 
anc the air. 

There is no local action in this battery when it is not in 
use, and the consumption of material is very smail during 
use. The agglomerate substance only di:solves in suf- 
ficient amounts to supply the elements necessary to the 
chemical reactions above described. It is said by the 
inventor that the battery will last for over a year without 


1| needing any more than the occasional addition of a little 


water to replace that lost by evaporation. When the 
battery is finally exhausted, the remaining spongy mass 
of graphite, with some proportion of sulphate of copper, 
may be washed with dilute acid and used for making a 
new agglomerate. 

The battery works very well on closed circuits of high 
resistance. When the resistance is tco low it polarizes 
slightly, but recovers itself rapidly when permitted to rest. 
It is especially adapted to intermittent work like bells, 
annunciators etc. It seems also to be well adapted to 
telephonic purposes as a cheap substitute for the Le- 


clanché battery. 
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Competition in the Electrical Business, 





BY THOS. C. FRENYEAR. 

It is pretty well established that the middleman is a very 
useful factor in the business world. This is an age of con- 
centration. Manufacturing is carried on more after the 
‘one idea” principle than ever before. Without the mid- 
dleman the consumer would be obliged to buy at many 
places what he now obtains ata single one. A jobber’r 
store reminds me of a dish of hash—the different ingredi- 
ents have been secured from various places, mixed to- 
gether, and then the mixture is ready for delivery to the 
numerous consumers. A great advantage accrues to the 
manufacturers also from the existence of middlemen. 
Their circle of customers is much smaller and of a deal 
better class as regards amount of trade and financial 
soundness tharf they would have by selling to consumers 
direct. It will be observed that by consumers I mean 
those who put up or apply electrical apparatus, and not 
necessarily the ultimate consumers or users. 

The electrical business can hardly be said to have 
reached that stage of progress where it can claim stability. 
Electric lighting is a pronounced success, telephony is a 
business necessity, certain domestic applications of elec- 
tricity are almost universally used, but between electric- 
ians, electric light companies, etc., and the manufactur- 
ers of supplies which they use (electric lamps and dynamos 
and telephones of course excepted) stand the middlemen, 
Many manufacturers are jobbers of goods which are not in 
their line of manufacture, and there are some who do no 
manufacturing whatever, relying entirely upon the profits 
of the jobbing trade. 

There are at present three kinds of competition which 
will, I hope, have the effect of driving from the market 
weak and unreliable concerns. There is competition be. 
tween manufacturers in certain goods, patented and not 
patented, which require in their manufacture no expen. 
sive machinery and not especially skilled labor. This com- 
petition cannot but be attended with good results to the 
business public and the public in general, though effecting 
this result at the expense of a few parties who have seen 
fit to deluge the market with second-class goods, 

Then there is competition between manufacturer and 
jobber. The state of affairs of which this is a symptom is 
certainly deplorable. Sometimes the cutting is the fault 
of the manufacturer, sometimes of the jobber. We will 
suppose, for instance, that a jobber obtains the agency for 
a certain line of goods, and the manufacturer offers the 
same goods to his customers at so low a price that the 
jobber cannot make a fair profit. It is damaging to both 
parties—to the manufacturer, because the jobber can 
reach some trade that he cannot; to the jobber the dam- 
age ie very apparent. Manufacturers should protect their 








agents by sustaining the prices of their goods, and would 
find it to their own interest so to do and to allow a fair 
margin to the jobber. In these days it is personal contact 
combined with judicious advertising that gbtains trade, 
and hence manufacturers make a great mistake in trying 
to handle business direct which would be much more 
carefully and vigorously pushed if relegated to responsible 
agents in the great trade centres. 

But the most abnormal competition at present is between 
middlemen on staple goods, which, notwithstanding the 
cutting of prices, yield the manufacturers a handsome profit 
because they keep the prices up. It is amusing to listen 
to the crimirations and recriminations of each jobber 
against some one or all the rest. A says that B is cutting 
prices, B says that C is selling goods for less than cost, 
i. e., if he pays his bills, and C says that A has ‘‘ knocked 
the bottom out of the market;” and the saddest if not the 
most amusingof it all is, that probably they all tell the 
truth. But we think no one in his sober moments would 
accuse any one of being the only one who is cutting prices. 
They all do it, and everybody knows it. In the jewelry 
business, if a new man comes in and cuts prices, the old, 
stable concerns join together and run him out of the mar- 
ket ; but in the electrical business it is yet somewhat of a 
question as to who is going to be run out, and more of a 
question as to who are going to join in and run him out. 

There must be some limit to this course of things. It is 
not likely we shall any more than touch bottom. In 
the last few weeks prices of everything, from butter to Wall 
street stocks, have been at theirlowest. Recovery must be 
gradual, but the slower it is the more surely will it remain. 
We have reason to expect that the business of the country 
will be prosperous and remunerative, and very largely 
from surplus earnings comes the lucre that flows into and 
often through the pockets of electrical traders. There is 
business enough for all, and if every one will be generous 
enough to desire only his share, and that not a lion’s share, 
the cutting of prices will soon cease, and the competition 
will result only in keeping the prices at a scale equitable to 


all—manufacturer, dealer and consumer. 
—_—____—__~+e > e+e -________ 


The Vienna Electrical Exposition. 





The Vienna Electrical Exposition, the opening of which 
on the 16th ult. we chronicled at the time, is said to be 
the greatest exhibit of the kind held up to the present date. 
Thirteen nations are represented in the magnificent dis- 
play of electrical appliances there on exhibition, and vis- 
ited by enormous crowds, The hope is entertained that 
many of the exhibits will be sent to this country for the 
exposition to be made at Philadelphia in October, 1884. 
Measures have been taken to secure this desirable result, 
and it is announced that the contents of the French de- 
partment will be shipped to this country upon the close of 
the exposition of Vienna. Should the English and Ger- 
man exhibits be also forwarded, as is hoped, the probability 
is that the coming Philadelphia exhibition will be little if 
at all inferior to that now oren. 

Vienna is a city remarkably interesting and well adapted 
to its present purpose. With its ample hotel accommoda- 
tions and other facilities for the comfort and entertainment 
of travelers, its citizens are reaping a rich harvest from the 
numerous visitors, more or less distinguished or not dis- 
tinguished, citizens of all the leading nations of the world, 
who have there congregated for the purpose of seeing the 
exhibition and acquainting themselves with the numerous 
sights of beauty and historic interest with which Vienna 
and its neighborhood abound. 

The building in which the exposition is held is described 
by the Vienna correspondent of the London Telegraph as 
much better adapted to the purpose than either the Crystal 
Palace, near London, or the Palais d’Industrie, Paris, 
scenes of earlier ones. It covers an area of 33,000 :quare 
metres, or 4,000 more than the latter. Its immense height 
and peculiar shape could not have been better adapted to the 
purpose had the Rotunda been built for this special occasion. 
Passing through the entrance portal, the visitor enters a 
large vestibule leading directly to the central hall. This is 
covered by a lofty cupola, surmounted by the imperial 
crown, and visible for many miles in every direction. The 
centre of this cupola is 66 metres from the ground. The 
sides slope all round, and meet a succession of fine colon- 
nades, by which the hall is surrounded. One circular 
gallery runs round the top of these pillars, and a second 
one is situated midway between them and the cupola, 
while a third is built round the cupola itself. At night 
these are one blaze of electric light, which renders the 
illumination of the hall dazzling beyond description, In 
the centre is a cascade fountain, surrounded by beds of 
exotic plants. Six large Jablochkoff lights illuminate its 
waters from beneath. In front of the entrance vestibule is 
a large platform, erected for the Emperor during the open- 
ing ceremony. From the colonnade surrounding the hall 
three large vestibules open directly into the spacious gal- 
leries, which bound the main building on the west, north 
and east sides. The last mentioned of these is devoted to 
a theatre and dwelling-house, lighted exclusively by elec- 
tricity. The theatre, quite a little bijou, is most taste- 
fully fitted up, and can accommodate some 800 spectators. 
It is lighted up by 1,500 or 1,600 incandescent lamps, those 
on the stage being arranged to produce changes of 
color. They are to be fed by a dynamo: ma - 
chine placed in a neighboring hall, the amount of power 











: 


oe 
pe 
Fi 








Sept. 1, 1883. 


THE ELECTRICAL WORLD. 9 








needed—according to the number and strength of the 


- lights—being regulated by a very ingenious automatic 


apparatus. The rorth and west galleries are transformed 
into machinery halls. A gigantic chimney, containing 
700 cubic metres of brick masonry, stands outside, adja- 
cent to a shed protecting no less than 14 boilers. The 
engines used to drive the dynamo machines are of 1,200 
horse-power. In front of the main entrance aretwo high 
masts, from the top of which five powerful arc lamps 
illuminate the woods of the Prater. This is a system 
similar to that employed in many American cities for 
lighting streets and squares. Ten lamps with strong re- 
flectors transform into a luminous crown the gallery sur- 
rounding the top of the roof. Powerful locomotive lamps 
light up the various avenues leading to the Rotunda, The 
Vienna firm of Siemens & Halske have constructed an 
electrical railway, which, for a small charge, transports 
visitors from the entrance of the Prater to the exhibition 
building. 
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The New England Consolidation Scheme 
Abandoned. 


The proposed consolidation of the New England tele- 
phone companies has been abandoned. In Lowell, partic- 
ularly, arose the potent force which put an end to the pro- 
posed arrangement, and we accordingly begin our account 
of the failure with an ominous paragraph published ina 
journal of that city: 

The Lowell Mail of the 23d ult. said: ‘‘ The fall in prices 
of the stock of the telephone companies of New England 
since the vote to consolidate was passed, and the delay in 
organizing the new company, have caused serious uneasi- 
ness among the stockholders, and rumors are current that 
a break will occur, and the companies will continue under 
the present management. This would certainly insure the 
continued success of the Lowell enterprise, while under 
the proposed régime and ironclad contract with the Ameri- 
can Bell Company, serious obligations, etc., success might 
not be so flattering as heretofore. It is generally under 
stood that, in the event of consolidation, the present active 
officers of the Lowell Syndicate would hold minor posi- 
tions in the new company. This fact is also attributed as 
a part of the cause of the existing uneasiness. During the 
past few weeks the New England stock has depreciated 
from 25 to 30 per share, while the Erie company has re- 
mained firm at 60 and 63. Unless there is a sudden rise in 
the stock to be a part of the consolidation, we are assured 
by large stockholders that the executive committee will be 
requested not to consummute the transaction at present, 
and, in case of such action, consolidation will practically 
be abandoned, as the Lowell companies constitute all but 
two of those to make up the proposed combination.” 

The above paragraph foreshadowed the events of the 
next few days. On the 25th of August, the telephone 
managers met in Boston and discussed the proposed con- 
solidation. A result of the conference was the postpone- 
ment of the scheme of consolidation, a step taken out of 
consideration for the strong feeling against it which had 
been manifested by stockholders in Lowell and elsewhere. 
Three days later, the announcement was made that the 
scheme was a failure. This result is attributed to the fact 
that, under the terms proposed, the American Bell Com- 
pany, in the opinion of numerous stockholders, would 
have a disproportionately large share of the advantages 
to be derived from the proposed union. As shown in the 
figures published in this paper two weeks ago, the New 
England companies had a united capital of $16,000,000, 
of which the American Bell Company was to take one- 
half at the outset, and then $1,000,000 of the remaining 
$8,000,000 as a construction fund. This would have left 
the consolidated companies but $7,000,000 with which tu 
complete their plant, and of this the American Bell Com- 
pany reserves the right to take one-half, or, at least, one- 
half of all the new issues of stuck. Added to this cause 
of discontent was the decline in stocks of the individual 
companies, consequent upon the report that they were 
about to consolidate. The present situation is, that the 
companies are proceeding about their individual business 
as if consolidation had never been thought of, and there 
seems to be no possibilty that it wiil ever take place. 


New Edition of Gordon’s Electricity and Magnetism. 








A second edition of this important and elaborate work 
has just been issued. The first edition has been men- 
tioned in these columns and in our Pamphlet of Electrical 
Books, and its many valuable features pointed out. The 
following regarding the new edition, which we copy 
from the London Electrician, will be interesting to Ameri- 
can electricians : 

** The author, being familiar with the details and results 
of the extended experimental work of recent years, and 
seeing the bearing of these results upon electrical science, 
also the great difficulties in the way of students obtaining 
a knowledge of these investigations, determined to facili- 
tate the work of students by giving a work which has as 
a principal feature the discussion of these experiments, 
The result is an excellent treatise, far better illustrated 
than any other work we know treating of electrical sub- 

jects in the English or any other language. This edition 
has been ‘partially rewritten, rearranged and extended. 
The principal extensions relate to the experiments of 


Tribe, Bjerkness, Stroh, De la Rue, Becquerel, etc. These 
new chapters are beautifully illustrated, especially that 
upon Mr. Tribe’s electrolytic experiments, where ‘fac- 
similes of the beautiful copper deposits on silver plates’ 
are given. * * * A book which every one emulous of 
the name of an electrician should possess. In it will be 
found information that can only be obtained by con- 
siderable trouble and searching through volumes of Pro- 
ceedings, and even when a particular paper is found in 
the Proceedings, its position in the ‘links’ of research can 
never be so well ascertained as when found in the con- 
nected narrative given by Mr. Gordon in this Treatise on 
Electricity and Magnetism.” 

There are few books thatcan be so warmly recom- 
mended to the student of electrical science as this one of 
Mr. Gordon. It is published in two large volumes, and is 
undoubtedlythe best and most comy]ete work on the subject 
published. The book can be had in this country, and—as 
in the case of any otherelectrical work—is for sale at this 
office. The price, including mail or express charges, is 
$7 for the two volumes, 
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Effect of the Incandescent Light on the Eyes. 





The Medical Record says on this important subject : 

‘*In discussing the value of any particular source of 
artificial light, Says Professor Mauthner, three qualities 
should be especially regarded : 1, steadiness of light ; 2, 
the strength of the light; 3, its composition. From its 
complete failure in point of steadiness, the arc light must 
be at once rejected from the category of lights suitable for 
the human eye. The incandescent: lamp, on the other 
hand, deserves a prominent position, As regards its 
strength or intensity, it also fulfills all requirements, since 
it can be modified or intensitied at will. The composition 
of the lights habitually used hitherto has shown a prepon- 
derance of yellow rays. In the electric light, however, 
the short-wave rays predominate, 7. e., the violet rays. To 
the human retina, blue or violet tints are more agreeable 
than yellow, and hence frem its composition, as well as 
from its steadiness and adaptability, the light of the incan- 
descent lamp is especially adapted for the use of the human 
eye. Distinctness of vision and the perception of color are 
both increased under the electric light, facts which might 
be theoretically held to involve an overstrained retina. 
Such a theory is not, however, borne out by practical 
experience ; it is only where the light employed is unsteady 
that any ill effects have been observed. It may be consid- 
ered as an established axiom, that the brilliancy and com- 
position of any light are as nothing, in respect of its value 
as an illuminating medium for ordinary uses, compared 
with its constancy and steadiness. In the incandescent 
lamp no combustion takes place, and hence no consump- 
tion or vitiation of atmospheric air is induced. From a 
theoretic point of view, therefore, no objection can be 
raised against the use of the incandescent electric lamp.” 
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THE TELEGRAPH, 


BACK TO THE OLD FIGURES.—The operators of the 
American Rapid Company are being paid the same wages 
they were previous to the strike. Their resumption of 
work during the ‘strike was accompanied by the agree- 
ment that if the strike was a success they would receive 
the advance conceded by the Western Union Telegraph 
Company. The strike being a failure, the old rates of pay 
are continued. 

RUMORS OF A CONSOLIDATION,—It was reported in Phila- 
delphia on Thursday that a consolidation had been effected 
between the Pottsville & Reading and the Baltimore & 
Obio Telegraph Companies. The Reading has an arrange- 
ment with the Western Union that will not expire for 
more than two years. The report was discredited by offi- 
cers of the companies, who said that they had heard 
nothing about the matter, further than the talk upon the 
street. 


THE POSTAL TELEGRAPH COMPANY.—The mill belonging 
to this company, situated at Ansonia, Ct., is being worked 
to its fullest capacity and its extension is proposed. The 
company is reported to be trying to make arrangements 
with the government for permission to use as a postal card 
a fac simile of that issued by the United States. It will not 
be of paper but of a material the composition of which is 
known only to the inventor. These cards will be sold for 
twenty-five cents each, and they are to combine the ad- 
vantages of the postal and telegraphic systems of commu- 
nication. 

PRESIDENCY OF THE PosTAL COMPANY.—Mr. John W. 
Mackey, the California millionaire, has taken the presi- 
dency of the Postal Telegraph Company. At first he de- 
clined the position, but reconsidered his determination. 
Besides being the chief officer, he is, as custodian of a ma- 
jority of the capital stock, the controlling spirit. Mr. 
Mackey said on Tuesday that the policy of the company 
would be unchanged. The work of extending the lines 
would be prosecuted as rapidly as possible. By Mr. 
Mackey’s acceptance of the presidency the only vacancy 
in the list of officers is filled. 


EXTENDING THE PosTaL COMPANY’s LINES.—Contracts to 
the amount of $1,500,000 for the construction of new: lines 








have been awarded by the Board of Trustees of the Postal 


Telegraph Company. Lines of two wires each will be put 
up from New York to Washington, New York to Boston, 
Buffalo to Pittsburgh, Fostoria, Ohio, to Toledo, and Chi- 
cago to St. Louis. Two.wires will be added to the wires 
already strurg between New York and Chicago, The lines 
are to be completed, according to the terms of the con- 
tracts, by January 1. It is claimed that the capacity of 
the copper wires now up between New York and Chitago 
is equal to twenty iron wires, and will be doubled by the 
additional two. John W. Mackey, the president, will leave 
New York for California in a few days, but he will see the 
work fairly under way before he leaves. The contractors 
begin at once. 


Two CHANGES IN PHILADELPHIA.—Mr. C. Latta Laverty 
has been discharged from the Associated Press Office at 
Philadelphia. We have not heard that any reason was 
given for his removal, except that he was Master Work- 
man of the Assembly there during the strike. Mr. Lav- 
erty is an operator of rare skill, and his - de- 
votion to the cause of his fellow workmen, and the admin- 
istrative qualities displayed by him in managing that large 
assembly, cannot long go unrecognized and unrewarded. 
Mr. William A. Connor, of Chicago, will succeed Mr. . Lav- 
erty. Prior to the strike Mr. Connor was one of the chiefs 
in the Western Union at Philadelphia, and his “ resigna- 
tion” and immediate appearance at the Brotherhood’s 
rooms gave a great impetus to the strike there. He was of 
course tabooed when the men went back, and we are glad 
now to see his pluck and ability recognized in another 
quarter. 





THE TELEPHONE, 

A TELEPHONE has been placed in Balmoral Castle, Queen 
Victoria’s home while in Scotland. , 

INCORPORATED.—The Cincinnati Overland Telephone 
Company of Cincinnati; capital, $300,000. 

‘* BELL-O.”—A contemporary remarks that the use of the 
word *‘ hello” has quadrupled since the introduction of the 
telephone and suggests that ‘‘ bell-o” would be more ap- 
propriate. 


ACCIDENT TO A LINEMAN.—Henry McDonald, employed | 
by the Suburban Telephone Company, fell from a pole ‘in 
Malden, Mass., on August 23, and fractured his right arm 
and sustained injuries to his back. He was taken to the 
Massachusetts General Hospital. 


PERsoNAL.—Mr. E. T. Gilliland bas returned from 
Europe. Mr. Frank B. Knight, special agent for the Bell 
Company, has been East for the past week. Traveling 
through the West does not seem to pull him down much 
in flesh, though he says such a life gets a little monot- 
onous after a while, and is not very desirable. 


TELEPHONIC COMMUNICATION BETWEEN MOVING VEs- 
SELS.—The telephone has been successfully used in France 
to communicate between a vessel being towed and one 
towing. The wire was carried along one of the hawsers, 
and the circuit was completed through the copper on the 
bottom of the ships and the water. Conversation was 
carried on distinctly. 


CuTTING THE WIRES aT LONG BRANCH.—Communica- 
tion by telephone between Long Branch and Eatontown 
and Red Bank was broken on Tuesday by reason of the 
wires being cut. The report is that this was done by 
Edward Clark, owner of the poles supporting them, whose 
alleged grievance was that the New York and New Jersey 
Telephone Company had used his poles without authority, 
and had afterward failed to arrange for payment for their 
use. 

THE TELEPHONE IN BUENOS AyYRES.—There are more 
than one thousand subscribers to the United Telephone 
Company of the River Plate, the administration and cen- 
tral offices of which, situated in the city of Buenos Ayres, 
constitute a fine building fifty feet front and two hundred 
feet depth. In addition to its telephonic service, the com- 
pany has a messenger service. Since the 10th of April, 
when the company began operations in Buenos Ayres, it 
is reported by the Standard of that city to have doubled in 
paying subscribers the combined lists of the old Pau and 
Bell companies, from which it was formed, 


THE ELECTRIC LIGHT. 


A COMPANY FOR Peoria, ILL.—The Jenney Electric 
Light and Power Company, of Peoria, IIl., was incorpo- 
rated last week; capital stock, $25,000. Incorporators— 
Joseph P. Smith, Ezra Weis, Wm. Bowen, Martin King- 
man and F. H. Cooper. 

THE Epson LiGHT IN ITaLy.—The ltalian Edison Com- 
pany has purchased the Santa Radegonda Theatre at 
Milan for its central station, from which it runs 3,500 
lamps. The famous theatre Della Scala will be lighted the 
coming eeason with 2,000 lamps, 

SUCCESSFUL LIGHTING OF A HOTEL.—The Sagamore 
Hotel, on Green Island, Lake George, is lighted with 869 
incandesvent lamps, of which 172 are in the sleeping- 
rooms, 88 in the dining-room, and the rest in the halls, 
parlors, billiard-room, offices, and other departments of.. 
the house, — 














Tat Etectric Licut Av THE ANTIPODES.—The electric 
light is making rapid strides in the antipdes. The gov- 
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ernment offices at Wellington, New Zealand, the Vic- 
toria House of Assembly at Melbourne, Australia, and the 
Parliamentary buildings and government offices at Bris- 
bane, Queensland, are all lighted with incandescent 
lamps. 

LIGHTING THE HOUSE OF PARLIAMENT IN MELBOURNE.— 
In the House of Parliament, Melbourne, the Australasian 
Company have recently replaced 78 gas jets by 70 Lane- 
Fox incandescent lamps. The dynamo in use is the new 
Brush incandescent 100-lighter. A Ferranti 250-lighter has 
also been erected by the same company and is kept in re- 
serve. Perfect satisfaction at the change is expressed. 


Ex.ectric LiGnt IN GOVERNMENT SHIPS.—The United 
States steamship Trenton, now at the Brooklyn Navy Yard, 
is receiving a plant of 150 Edison incandescent lamps, and 
the United States Fish Commiscioner’s steamer Albatross 
has had a similar plant in successful operation fur several 
months. 

The reports of officers of the Albatross speak very highly 
of the quality of the light, its applicability to the purposes 
desired, including submarine lighting, economy and dura- 
bility. 

LIGHTING PENNSYLVANIA Towns. —Mr. G. S. Brock, rep- 
resenting the Maxim Electric Light and Power Company, 
was in Oil City on August 20, conferring with prominent 
citizens regarding the formation of a company for the 
lighting of that city by electricity. The outlook is favor- 
able, and an application will be made for a charter. The 
Maxim Company lights Lancaster, 110 electric lamps tak- 
ing the place of 589 gaslights, and Reading, with 60 lights. 
Companies have also been formed at Allentown, Pottsville, 
York, Pittston and other places. 

BRILLIANT LIGHT IN PHILADELPHIA.—The Philadelphia 
Record claims to have the strongest single light in the 
United States burning nightly in front of its building on 
Chestnut street, 95 feet above the sidewalk. Its power is 
equal to 10,000 candles. At night the entire block between 
Ninth and Tenthis made so light that under the powerful 
rays of the lamp a person standing anywhere within these 
limits can read editorial print with ease. It is of the Hock- 
hausen model, and is supplied from a dynamo in the base- 
ment of the Record building. The street electric lights 
near by are said to be so overpowered that they cast deep 
shadows on the sidewalk. 





MISCELLANEOUS NOTES. 

Tue PortrusH ELectTRIc RAILWAy.—The electric rail- 
way from Portrush to Bushmills, in the North of Ireland, 
isto be opened with due ceremony by Earl Spencer on 
Sept. 14. 

A New E.Lectric Signat Company.—At Springfield, Il., 
on August 17, was incorporated the Marley Signal Com- 
pany, of Chicago, organized for the purpose of manufac- 
turing magnetic railway signals; capital stock, $300,000. 
Incorporators—John W. Marley, John F, Henkle and Al- 
fred E. Case. 

STocK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Thursday of last week and 
Thursday of this week as follows: 








Aug. 23. Aug. 30. 








IR, og 5 nc acendecc.cnccicese. E Rte 6084 
Western Union Telegraph............... T7314 76% 
Bankers’ and Merchants’ Tel........... age 140 
Mutual Union Telegraph.... .......... bed 1514 
American District Telegraph........... odes 15 
Bay State Telephone................... 120 100 
PII a. akin scccsecccccccses 239 282 
Currier Telephone Bell Co : 20 wdaie 
Granite State Telephone............... 85 ph 
Mexican Teiephone Co.... ............. 25¢ 286 
Natioval Bel! Telephone of Maine..... 80 70 
eens, Telephone REG 125 ' 10776 
Tropica epbone........ © eeececees 21¢ 
New York oy lh lvania...... 9214 91 
& Northern Telephone......... 130 125 
Union Telegraph and Telephone........ 100 by 
Tel Re hp 6014 59 
nited States Electric Light........... 115 si4 
ison Electric Light..............000. 280 
MDG os tdovoccecccsbe cvs 111 Jax 
New York and New Jersey............ 98 95 





DEPARTMENT OF INQUIRIES. 


40. SHORT TELEGRAPH LINES. 


I wish some information regarding a short telegraph line 
which I have constructed. The length of the line is 600 


feet. How many cells will it need. Also would it be| 


better to have a return wire or connect with the ground at | 
each end. W. R. H, 
Union Mills, N. Y. 


If the telegraph instruments used are wound with com- 
paratively coarse wire, and offer but little resistance, say 
from 10 to 20 ohms, them a battery-power of from two to 
four gravity cells ought to suffice. If there are facilities 
for making good ground connections at either end, for 
instance a water-pipe or a gas-pipe, then a ground return 
circuit will be very satisfactory. If the connections have 
tobe made by placing metallic plates in the ground, then 
we should think it would be less trouble to lay a second 
line. Practically, we may say, thaton such a short line 
there would not be much difference in the result between 
a circuit using the ground or one using a second wire as 
the return conductor. 

41, THE ARRANGEMENT OF BATTERIES ON LONG LINES. 

Our railroad train wire is 295 miles long, and I am about 








there is a ba of 100 cups, Callaud, at each end. I 
mignertce that 30 to 50 cups be put in the line here, but the 
Telegraph Superintendent objected, giving as his reason 
that according fo his experience an intermediate battery 
would make the line work worse. It has not been my 
observation. AllI am after is a good strong wire. 

rators on either side of me make like complaints. 

hat is the remedy ? 


In telegraphic lines, specially long lines, where strong 
batteries are used, a small portion of the current passes 
from the wire to the ground at each insulator. The resist- 
ance of glass or porcelain insulators is very high, and only 
the smallest quantity of electricity escapes at each pole, 
but when the current has to pass by several thousand of 
these insulators, the loss becomes appreciable. In damp 
or cold weather, moreover, there is a thin tilm of moisture 
condensed on the surface of the glass, and in dry weather 
the dust is likely to accumulate in a thin layer also, in 
either cases with the effect of decreasing the resistance to 
the escape of current. It is because so large a proportion 
of the current thus becomes “short-circuited ” by the poles, 
that it is found necessary in some cases to increase the 
battery power during stormy weather. Now, if the bat- 
tery is stationed at one end only, it is evident that the loss 
of current by diversion at each pole will reduce somewhat 
the amount that will be available at the station situated at 
the other end. To remedy this we place a battery at the 
other end. When the circuit is closed the instrument at 
this end, and at the neighboring stations, will respond 
readily. But this battery also suffers diminution by the 
diversion of its current at each pole. Consequently the 
point of weakest current in the whole line will be midway, 
just as in the above instance. We believe with our corre- 
spondent, and several practical telegraphers concur with 
us in the opinion, that an intermediate battery would 
remedy the difficulty just as well in the centre of a line as 
the battery placed at the other end renders the line 
‘*stronger” at that end. It seems plausible to us that the 
placing of a stronger battery, say 100 cells, at the centre, 
and a weaker battery, say 50 cells, at the ends, would give 
better results than the present arrangement. Another way 
to remedy the difficulty is to increase the battery at each 
end, so that in spite of the diversion at all the insulators 
between each end and the middle of the line, enough cur- 
rent will reach the midway station to work the instru- 
ments properly. Itis not unlikely, however, that in this 
case the stations nearest the ends of the line would work 
‘*too strong”—a result which is less likely to happen when 
the current is more evenly distributed over the line. Per- 
haps some of our readers can give us additional informa- 
tion on the subject. 


ELECTRICAL PATENTS ISSUED 


And Dated August 21, 1883. 
Apparatus for producing vacuums; Edward Weston, _ 
Teoh N. f Son aka ¢ se tSRe val upabihdes + dk b bia set's 283,549 
Apparatus for protecting telephonic and telegraphic in- 
struments ; Frank E. Kinsman, New York, N. Y. 
Automatic telegraph ; James Webb Rogers, New York, 
¥ 








283,665 
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Dynamo-electric machine ; Abram M. Loryea and Chas. 


Hi, Palmer, New Women, Ne 2 cccccccc cece cccescccccccs 283,498 
Dynamo-electric machine ; Edward Weston, Newark, 
WE Fino vusukerisade > Gul dees BEI Cok > Chala) Gaede hake 283,548 


4 ’ 
Electric annunciator ; Edward Flint, Jr., Boston, Mass. 283,590 
Electric arc lamp ; Charles Richter, Camden, N. J...... 283,662 
Electric conductor ; Henry D. Stanley and George Doo- 

little, Bridgeport, Conn. ....o-cccosrvcccessccccscccces 283,433 
Electric lamp ; Chas. D. Haskins, New York, N. Y..... 283,482 
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The object of the iuvention is to employ but one magnet, and 
by it to raise the carbon for forming the arc, feed the carbon 
gradually as the current to the carbon weakens, release the car- 
bon bolder, so that it may slide down to restore contact, if bro- 
ken, and then immediately separate the carbons by a powerful 
magnet and armature lever as soon as the current passes through 




















midway or 143 from the dispatch end. I find it requires a 
very fine adjustment to work with either end, I learn that 


the — and thereby draw the electric arc ; and in case the 
carbon breaks or the p fails to work an automatic switch is 





brought into action to short circuit the current between the + 
and — binding posts and cut out the other parts of the magnet he- 
lix ; but the moment the current is re-established through the 
carbons the switch is moved and the shunt circuit broken, so as 
to re-establish the lamp in its operation. 


Electric lamp; Hiram S. Maxim, Brooklyn, N. Y...... 283,629 
Electric lamp; Elihu Thomson, New Britain Conn...... 283,437 
Electric meter; Edward Weston, Newark, N. J..... .. 288,547 


Claim.—1. The combination, with a main circuit and multiple 
arc or derived circuits, of a motor anda register for indicating 
the number of revolutions of the same, the field of the motor be- 
ing included in the main circuit and the armature in one of the 
muitiple arc or derived circuits as and for the prem set forth. 

2. The combination, with a main circuit and multiple arc or 
derived circuits, of a combined register and unloaded motor, the 
field of said motor being included in the main circuit and the ar- 
mature in one of the multiple or derived circuits, as and for the 
purpose set forth. ; 
Electro-magnetic motor; Edward Weston, Newark, N. 

Pees ibptenhe pe cndiopsondshiankd ceaneeaeee nth isa ge wk < 283,546 
Individual call; John Cornelius Wilson, Boston, Mass.. 283,448 








The invention consists of a central station and circuit leading 
therefrom through a number of different stations containing sig- 
naling instruments, the controlling electro-magnet of each of 
which has its cores charged with magnetism of a different amount 
or character from that of any other of the instruments. The in- 
struments are shown as consisting of a magnet and movable 
armature and retractor, the magnet consisting of a permanent 
steel horseshoe magnet a, having fastened upon its poles soft 
iron cores b upon which are wound the coils ¢ of insulated wire 
included in the main circuit 20 common to all the instruments. 
The iron cores b are permanently charged with magnetism of the 
same polarity and strength as that of the poles of the permanent 
magnet to which they are attached. The amount of magnetism 

mparted to the soft iron cores may be regulated by the bar d 
adapted to be clamped in contact with both legs of the 
magnet. The nearer the bar d is clamped to the cores b the 
less the amount of magnetism induced in the cores by the mag- 
nets, so that the amount in the cores may be regulated toa 
nicety. The permanent polarity of No. 1 is the same that would 
be produced by a negative current of unit strength ; the perma- 
nent polarity of No. 2 is the same that would be produced by a 
positive current of unit strength. No. 3 has magnetism equal to 
that produced by a negative current of two units’ strength ; No. 
4 is equal to a positive current of two units ; Nos. 5 and 7 are 
equal to three and four units of a negative current, respectively ; 
Nes. 6 and 8 are equal to three and four units of a positive cur- 
rent, respectively. Two batteries marked B+ and B— are 
shown. Those marked + have their positive poles connected 
with the circuit, and those marked — have their negative poles 
connected with the circuit. The enrrent from each battery will 
produce a unit of magnetism in the cores. If thé cir- 
cuit of battery No. 1 is closed, as shown, a unit cur- 
rent from the positive pole will pass through the circuit, 
and the permanent +. are in magnet No. 1 being the same 
as would be produced by a negative current of unit strength, 
all attraction is neutralized and the armature is withdrawn by 
the spring. The current passes to magnet No. 2, where it in- 
creases the magnetism to two units, as the signs are alike. The 
other magnets are either increased in strength or decreased the 
amount of one unit, but there is still left sufficient magnetism to 
hold the armature. The same effect is caused by making other 
connections; only the magnetism, which is produced by like 
number of units, but contrary polarity, will permit its armature 


to fall. The magnets control signal instruments. 
Signaling apparatus for telephone exchanges; Thomas 

ey EP, MN IEE, oo cn ccdesscccececoess cece 283,626 
Telegraph transmitter; Henry Lyon, New York, N. Y.. 283,716 
Vacuum pump; Edward Weston, Newark, N. J... .... 283,545 





BUSINESS NOTICES. 

THE UNITED STATES MUTUAL ACCIDENT ASSOCIATION, 
Nos. 820 and 332 Broadway, this city, the original and the 
largest mutual accident association in the world, has in 
force over $70,000,000 accident insurance, with weekly 
indemnity amounting to $18,000,000 per annum. The 
membership fee for $5,000 accident insurance with $25 
weekly indemnity is $4 payable but once. Annual dues 
thereafter $1. 

THE firm of Fix & Herrman, whose advertisement ap- 
pear in another part of this issue, succeeds William 
Fix in the manufacture of instruments used in con- 
nection with ‘‘district” messenger systems, burglar 
alarm apparatus, single and double pen registers, relays, 
electric bells, switches, and in fact electrical instruments 
of every description. Long experience has given them a 
practical knowledge of the requirements of the business. 
Care in selecting the best materials, judgment in using 
them, and great skill in manipulating them have combined 
to make their products justly noted for superior workman- 
ship. The firm is located at 169 Fulton street, this city. 


THE RHODE ISLAND TELEPHONE AND ELECTRIC COMPANY 
has been formed, with headquarters at Providence, for 
the purpose of dealing in and supplying electrical instru- 
ments and machinery of all descriptions, with the excep- 
tion of the material, etc., used in the different systems of 
electric lighting. Its officers are: President, Henry How- 
ard; Secretary, J. W. Duxbury; Treasurer and General 
Manager, C. T. Howard; Consulting Electrician, W. H. 
Sawyer. The company has secured a number of valuable 
electrical patents and negotiations are pending for others ; 
and is prepared to consider and treat for the purchase, or 
introduction as agents, of any and all new devices in elec- 
trical appliances, and will be pleased to receive communi- 
cations relating thereto, 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in 
The Electrical World. 


AT-HEAD CARDS,—Lovely set, 4 designs. Mailed 
on receipt of 5c. HEARNE & CO, Box 1487. N. Y 
Telegraph Engineers 


Pride, Fraleigh & Kyle Electricians and Con- 


tractor, 23 and 25 Dey Street, New York. 


TAKE NOTICE. 
For 50c. (in stamps) 200 Elegant Scrap Pictures. 
Notwo alike. F. HTING, 50 Nassau Bt., N. Y. 
Everything apieted to Elec- 
Electri- 


FAIRMAN J. F, tricity for sale, and 


cal work done. In-entors’ Institute, Cooper Union. 


A, F, FLEISCHMANN, 


MANUFACTURER OF 


Electrical Apparatus and Supplies 


FOR EXPERIMENTS. 
No. 27 South Tenth St., Philadelphia, Pa. 
CATALOGUE FREE. 


NEW FOOT LATHES 


For Electricians 
Send stamp for circular to 


Narragansett Machine Co. 


PROVIDENCE, RB. I. 


CHESTER « CO., 


22 New Church St., N. Y. 
Formerly C. T. & J. N. Chester, 104 Centre St. 


Consulting Engineers and Electricians, 


Special attention given to developing inven- 
tions and securing patents. Expert advice given: 
every class of electro mechanical construction 
attended to, and all classes of electric supplies 
furnished. P O. Box 2766. 























BOSTON “AND SANDWICH 


GLASS CoO. 


OFFICE AND SAMPLE ROOMS, 


17 MURRAY ST., 
REPRESENTED BY 


Cc. E. L. BRINKERHOFF. 
Short-Hand Writing 


thoroughl taught by 
mail. Goo atcuattone | ro- 
cured all pupils en 
oroughly competent. 
ass stenographers 
furnished railroad offic- 
ials without charge for 
my services. Corres- 
pondence solicited. Cali 
graphs sold. Special in- 
=> ducements offered opera- 
Sort or CONN gE ae 

n or RE 

PORTER and calfgraph circulars to W. G. CHA 
Oswero, N.Y. 


No. N. WY. 











For Men, Women and Children, 


How TO GET STRONG 
ind HOW TO STAY 80 


isa volume that should be in the hands of every” 
body that places a proper value upon health, and 
the most practical way of obtaining and preserving 


it. 
“The First Wealth is Health” raxmnsow. 
Simple Exercises for any ee] part or for the 
whole body, within the reach of all. No costly 
apparatus needed. 
296 Pages, Illustrated, Cloth, $1.00. 
Mailed postage paid, on receipt of price. 
J. W. ENCLISH, Gen’! Agent, 
515 Broadway, New York, 








United 
States 
Mutual 
ACCIDENT 
Association, 
320 Broadway, 
pF } a 


SS 
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PLACE If IN YOUR SAFE. 


Invest $8 for $10,000 Accident Policy with | Ss 


$50 Weekly Indemnity in the 
United States Mutual Accident Association 
320 and 322 Broadway, N.Y. 


and place it in your safe. Twenty-five dollars a 
tered will carry this insurance, and should mis- 

tune overtake you in the way of fatal or dis- 
abling injury, there will never be cause to regret 





your forethought and prudence, European per- 
mits without extra charge, ie 








READY SHORTLY. 


ELECTRICITY, MAGNETISM 
ELECTRO-TELEGRAPHY. 


A Practical Guide for Students, Operators and 
Inspectors, by 


THOMAS D. LOCKWOOD, 
With 158 Illustrations. 


D. VAN NOSTRAND, 


Publisher, 23 Murray and 27 Warren Sts., N. Y. 


Complete Catalogue of Electrical Works will 
be sent to any address on application. 


THE BUTLER HARD RUBBER CO. 
Electrical Supplies, 


33 Mercer St., New York. 


Manutacturers of 


Sheet Rubber, Rods, Tubing, Ete., 


RUBBER HOOK INSULATORS. 
Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
And Specialties of any Required 
Character. 


SWITCHES!! 


FOR SALE CHEAP. 


A Number of Eight-Line (16x18 


AND 











PLATINUM. 





ELECTRIC ILLUMINATION 


Quarto, 906 Pages, 833 Illustrations, 
Cloth. Price $7.50. 


JOHN H. MUEGGE, 
MANUFACTURER OF ALL KINDS al 
Crucibles and Vessels. Plate, 
Wire, Foil and Sponge. 


Scraps pares 
o. 91 Liberty Street, New York. 


INVENTOR OF THE TELEPHONE. 


PHILIP REIS, Inventor of the Telephone. 


A biographical sketch, with documentary tatmony, translations of the original papers of the 
inventor, and contemporary publications, mit ty SILVANUs P. THoMpPsON. Iillustrated by 
three plates and forty-eight engravings. Ley ae d. 

Descriptive Catalogue of Technical SBooks eeedils list of Electrical Works sent free on application. 


E. & F..N. SPON, 35 MURRAY and GO CHURCH STS., NEW YORK. 
PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires “. ae 
and acousti ¢ telephones. Will not STRETCH nor RUST. 
SMOKE. ACIDS and DAMPNESS, TENACITY more than FOUR t times 


its weight per mile. 


PHOSPHOR-BRONZE RODS, 
SPRING METAL AND WIRE, 


superior to German silver or brass for yy ta apparatus. Already 
ress 


Fs Phcuf het. Bionze.”” extensively used throughout the country. A 


THE PHOSPHOR-BRONZE SMELTING Co. LIMITED 
512 ARCH sSstT., PHILA PHoIrtA, 
Owners of the U. 8. Phosphor-Bronze Patents. Sole pare of wee ppoaphok Bronze jn i United States, 


EDUCATIONAL ELECTRICAL 


APPARATUS and SUPPLIES. 
LATEST OUT. 


“THE STUDENT'S ELECTRICAL CABINET ” 


with Elementary Guide of Instruction. Price, $15 complete. 
Address for circular, CURT W. MEYER, 11 Dey Street, New York. 


Address, 
W. J. JOHNSTON, Publisher, 
No. 9 Murray St., New York. 




















‘Trade Marke, 














bars) Western Union style PIN 
SWITCHES, with latest improve- 
ments. ; 


L. G TILLOTSON & CO., 


MANUFACTURERS AND DEALERS IN 


Telegraph and Electrical Supplies 


OF EVERY DESCRIPTION. 
5 & 7 Dey St., New York: 
THE ANSONIA 


BRASS & COPPER GO, 


MANUFACTURERS OF 


Pore Hiectric Copper Wire 


For Magnets, Telephones, Electric Lights, 
&e. 
With H. Splitdorf’s Patented Liquid Insula- 
ica coverad with Cotton or Silk. 
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LI N E WIRE. 
FIREPROOF HOUSE AND OFFICE WIRE FOR 
IN-DOOR USE IN ELECTRIC LIGHTIN 


Wrought Metal Gengs, for cueausiders, 
Telephones, &c. 


ZINO RODS, BATTERY OOPPER, &c. 








No. 19 and 21 Cliff st, NEW YORK 


E.S. LEE & C0.’S 


NEW TREE TRIMMER. 


Just right for Telegraph, Telepbone and Electric Light 
Can be attached to any length pole, 





men. 


Samples sent by mail or express on receipt 
of $2.00. 


E.S. LEE & CO., 
160 W. Main acd Roch?) N. Y. 





and 170 FULTON STREET, New York 


MANUFACTURERS OF 


DISTRICT TELEGRAPH SPECIALTIES, 


To all the Different District Telegraph Companies. 


169 


Double Pen Registers, Call Boxes, Electric Bells, Batteries and Annunciators, Electric Lamps 
Independent Wire Local Burglar Alarm Apparatus, and every description of 


ELECTRICAL INSTRUMENTS AND APPLIANCES. 


Strictly first-class in quality, at prices 
MUCH LOWER THAN THEY CAN BE PURCHASED FOR ANYWHERE ELSE. 
ESTIMATES PROMPTLY FURNISHED. 








Tk ye. 


vg None 


Wath 


“Prism ‘Battery *” Complete. 


Price Reduced to $1.65 Per Cell. 


LECLANCHE “Jorism” BATTERY 


—THE— 


Great TELEPHONE BATTERY, 


THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD! 


PUEAECLARORE FFT ee enen Head, Jet 


and Cover. 


are Genuine without the 
Trade Mark 


+«/\DOPTED BY ALL THE | ELEPHONE COMPANIES.#« 


Over 500,000 cells now in use in the United States and 1,000,000 in Europe. 


Beware of Infringements and Cheap [mitations. 


Special Discounts for Quantities of 100 Cells and upward, 


THE LECLANCHE BATTERY CO., 


149 WEST 18th STREET, NEW YORK. 


Or, L. G. TILLOTSON & 00,, General Agents, 


5 & 7 Dey Street, New York. 
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Bi. WY, 


AND ALL KINDS 


OFFICE, ANNUNCIATOR, TELEPHONE AND ELECTRIC LIGHT WIRES AT BOTTOM PRICES. 


CHAERLES tX.. 


—BOSTON DEPOT FOR ELECTRICAL SUPPLIES.—}|. 


MANUFACTURER AND DEALER IN 


ELECTRIC LIGHT SUPPLIES, ANNUNCIATORS, 


‘AMERICAN’ CARBONS, THE BEST FOR ELECTRIC LIGHTS. 


i” SEND FOR CATALOGUES AND PRICE-LISTS. 


OF ELECTRICAL INSTRUMENTS. 


e 


BOSTON. 


PEARL STREET, 


37 


THE 


mz 





SIZE OVER ALL, 74% X 414 INCHES. 


PATENTED. 


THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


SUPPLANTING ALL OTHERS 


With its introduction, Battery Trouble and 
Battery Expense become things of the past. Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others. 
Now almost universally used by the Telephone 
Exchanges.of the whole country. 

The materials used in its construction are the 
very best. No acids. Noodors. Great recupe 
rative power. Nothing to renew except the 
zinc and sal ammoniac; no porous cup, placque or 
prism. Fits. the standard size battery-box. 


Send for Circular and Schedule of Prices. 
Single Cells, $1.25. 
Manufactured and for sale by the 


LAW TELEGRAPH COMPANY 
140 Fulton Street, New York. 


WiiuiaM A. CHILps, Manager 
FRANK SHaw, Engineer. 


“THE BISHOP 
GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 
SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 
America of 


PURE GUTTA-PERCHA INSULATED, 


SUBMARINE, SUBTERRANEAN AND 
AERIAL TELEGRAPH, TELEPHONE AND 
ELECTRICAL WIRES AND CABLES OF 
EVERY DESCRIPTION. 

Sole Licensees under the Simpson patent for 
the manufacture of Gutta-Percha Insulated 


Wires. Have constantly on hand 
and make to order 


GUTTA-PERCHA AND BALATA INSU- 
LATED WIRES FOR ALL ELEC- 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 
WIRES, 

FOR OFFICE, AERIAL, UNDERGROUND 
AND BATTERY USES. 


Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric Light and Gas Lighting 
Wires and Cables—Silk, Cotton and Fibre-cov- 
ered Copper Magnet Wires and German Silver 
Resistance Wires—Medical, Switch and Tele- 
phone Cords—Fiexible Elevator Cables, etc., 
G. P. Sheet. for Cable Splices, and every descrip- 
tion of pure 


GUTTA-PERCHA GOODS. 


OUR GOODS ARE FOR SALE BY 


L. G. TILLOTSON & CO., 
5 and 7 Dey Street, New York. 
Send for Catalogue. 
ADDRESS COMMUNICATIONS: 


W. W. MARKS, Supt., 


420, 422, 424, 426 East Twenty-fifth &t., 
Office at the Works. 





LAW BATTERY 


NEW YORE CITY. 


HOTEL AND HOUSE 


ANNUNCIATORS. 


Our Annunciators, 
both for houses and 
hotels, are after the 
French pattern 
They are elegant in 
design, style and 
finish, and the drops 
check back by elec- 
tricity, which make 
them very much 
preferable to any 
other style that is in 
use, 

We are having a 
very large sale cf 
these Annunciatorst 
from the fact tha 
all who use them 


once will use no other 
style afterward. 


Our prices are ex- 
tremely low. 
Electric Bell Sup- 
plies, Burglar Alarm 
Supplies, Electri ». 
Light Supplies, Tele- 
graph Supplies, Tele 
phone Supplies, Elec 
tric Gas Lighting 
Apparatus, Medical 
Batteries, Watch 


Clocks. 





We keep instock a complete assortment of the above goods, which we claim, for quality 
and price, cannot be excelled. 
Send for illustratedcatalogue. 


BOSTON ELECTRIC COMPANY, 
550 WASHINGTON ST, BOSTON, MASS. 

















Ss 


AMERIGAN ELECTRICAL WORKS 


(Formerly EUGENE F. PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 
INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 

Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunociator Wire, Lead-Enoased 
Wire; Anti-Induction Aerial and Underground Cables, 
eto., eto. 


Office and Factory, 67 Stewart Street, Providence, R. I. 
UGENB F, PHILLIPS, President. Ww. H. SA WYER, Secretary and Electriciac; 
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WESTERN ELECTRIC COMPANY. 


NEW YORK. 


INDIANAPOLIS, 
MANUFACTURERS oF 


Telegraph Instruments and Supplies, Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mercurial 


CHICAGO, 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone Exchange Switch Boards, etc. 


UNDERGROUND 


AND TELEPHONE APPARATUS OF EVERY DESCRIPTION. 


AND AERIAL CABLES, 


SOLICITED. 


CORRESPONDENCE 





TELEGRAPH AND TELEPHONE 
POLES. 
65,000 25 to 60 feet. No. | Quality. 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F. & P. M., Mack. Div. M.C., P. O. & Pt. 
Austin Railroads. 

Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Prompt delivery. 


HENRY C. RIPLEY 


EAST SAGINAW, MICH. 


WHITE CEDAR 


TELEGRAPH and TELEPHONE 
POLES AND CROSS ARMS. 


We are prepared to furnish White Cedar Poles 
and Pine and Spruce Cross Arms, all lengths and 
sizes, and in any quantity, delivered on cars or 
at any point in New England at short notice. 

Contracts taken for the building and equip 

ing of telegraph tnd telephone lines anywhere 
in New England. 

Correspondence solicited. 


BARNES & SNOW, 
P. O. Box 493. BANGOR, ME. 





CEDAR TELEGRAPH POLES. 


LIGHT POLES FOR TELEPHONE LINES AND 
LONG POLES FOR CITY USE CON- 
STANTLY ON HAND. 

50,000 Split Cedar Posts on Hand Ready 


for Immediate Delivery. 


BROWNLEE & CoO., 
Detroit. Mich. 
PINS AND BRACKETS. 


We are now prepared to furnish 

Pins, Plain, at $10 per thousand. 
Pins, Painted, $1! per thousand 
Brackets Plain, $13 per thousand. 
Brackets, Painted, $15 per thousand. 


BEST QUALITY OF OAK. 


SPECIAL REDUCTION ON LARGE ORDERS. 








Manchester, N. H. 








LYMAN’S 0. K, 








No. 20. K. Key 


The above Key is a perfect working key, 

nd has pure platinum points. Finished 

Brass Lever and Rubber Knobs. Price, 
$1.45, C. O. D., subject to inspection. 


L. B. HARRIS, 






STRUMENTS 


No. 2 0. K. SounpER. 
The above Sounder is warranted te work well 


where any sounder will. Price, $2.60, C. O. D.,with 
privilege to examine before paying for it. 


.,, Lhese are no Toy Instruments. We guarantee them to work well where any Key or Sounder 
will work. Both Key and Sounder lever are brass and nicely finished. 
The above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud 


battery, 1 lb. vitriol, 15 ft. office wire, etc., all nicely packed and sent U. O. D., 


privilege to examine before paying for them. 


if you want cheaper instruments, send 8 cent stamp, for our reduced price list. 


$4.50, with 
Will fill 


all orders the same day we receive them. Address, mentioning TRE ELECTRICAL WORLD, 


A. B. LYMAN & CO., 


36 SOUTH WATER STREET 


CLEVELAND, 0. 








THE AMERICAN BELL ‘TELEPHONE COMPANY. 


W. H. FORBES, President. 


GROUND LINE 





a. 























W. R. DRIVER, Treasurer. 


THEO. N. VAIL, General Manager. 
This Company, owning the Original 
Patents of Alexander Graham Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and Saeee. except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 

ny, the American Speaking Telephone 
ompany, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now pre to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
ayes and applicable to a variety of uses. 
his company desires to arrange with 
persons of responsibility for establishing 


District or Bxchange Systems, 


gat similar to 


in all the principal 
cities in this country. 
Responsible and energetic 
required to act as licensees 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


urposes, for which instruments will be 
rend for a term of years at a nom nal 
rental. 
This Company will arrange for telep one 
es between ates -— towns age Ex- 
ge systems already exist, in order to 
afford facilities for personal communi- 
cation between subscribers or customers 
of such systems. 
We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 


Company, 





rsons are 
or the pur- 


No. 95 Milk Street, Boston, Mass. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 
or 


they are liable to prosecution, and 
ingly to the full extent of the law. 


for damages f 


‘{nfringement, and will-be prosecuted accord- 








In Writine TO ADVERTISERS, 


. 


Always mention that you saw their 
advertisements in 
THE ELECTRICAL WORLD. 





COMPLETE SETS OF 


MACHINERY 


FOR THE MANUFACTURE OF 


Telegraph Cables. 


Wire Stranding Machines. 

Complete sets of machinery for Purifying India 
Rubber and Gutta Percha, and Insulating Wire. 

Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 


Thomas Barraclough & Co., Limited, 


8 KING STREET, 
Manchester, - 


W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 


(LIMITED), 
Telegraph Engineers and Oontractors 


Wire Drawers and Galvanizers, 
MANUFACTURERS OF 


Submarine, Subterranean and Aeria , 
Cables ot every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 

Henley’s Patent Ozokerited Core, 
Henley’s Patent Dynamo Machines 
and Electric Lamps. 
Estimates for any kind of cables or core fur- 


nished. OFFICE: 
8 Draper’s Gardens, Throgmorton Street, 


LONDON, ENGLAND. 
Works: North Woolwich. 


AGENTS IN THE UNITED STATES, 


Western Electric CO. New York Chicago. 


England. 








Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 


OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN, 


KERITE INSULATION should be used on elec- 
trical conductors for any of the following 


purposes: 

Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


or for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 

A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading men connected with telegraphy, tele- 
phony, and electric lighting. ; 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir WILLIAM THOMsON, the emi- 
neat Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


For “ Excellence of the Insulation and Dura- 
bility of the Insulator.” 





For Sale by all Dealers in Telegraphic 
Materials, 


CLARK B. HOTCHKISS, Gen. Agt. 
"120 Broadway, New York. 
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ELECTRICAL WORLD, 


AN ILLUSTRATED WEEKLY REVIEW 


of Ourrent Progress in Electricity and its 
Practical Applications. 


—— 


TERMS OF SUBSCRIPTION, 
Invariably in advance : 
One Copy, 1 year, Postage Prepaid, $2.00. 
Six Months, $1,00; 
Three Months, 50c. 


Clubs of 5 or more yearly subscriptions 
#1.50 each. 


A Copy for a year FREE to the getter-up of a 
club of 10 at the specia] $1.50 rate. 


No one who desires to keep abreast of the won- 
derful activity. in Electrical Discovery and 
Invention that characterizes our time should be 
withoutit 

The Postage to any part of the United States 
or the Dominion of Canada is always prepaid 
by the publisher, and addresses are changed as 
often as desired, without extra expense. 

To foreign countries in the Universal Postal 
Union—which includes Newfoundland, England, 
France, Germany, Australia, ete.—the subscrip- 
tion price, postage prepaid, is $3.00 per annum. 

Remit by post office order, draft, registered 
letter or express. U.S. postage stamps taken. 
Address communications and make orders 
payable to 


WwW. J. JOHNSTON, Publisher, 
No. 9 MURRAY ST., NEW YORK. 





THE OPERATOR 


A JQURNAL OF 





Telegraphic Literature, News 
and Miscellaneous 


Reading. 


PUBLISHED ON 


THE ist AND 16th OF EAOH MONTH. 


SOBSCRIPTION, IN ADVANCE, 
ONE DOLLAR A YEAR. 


Postage Prepaid to any part of the United 
States or Canada. 

To Foreign Countries the Subscription, Post 
AGE PREPAID, is $1.50 a Year. 


W. J. JOHNSTON, PUBLISHER, 


9 MURRAY ST., NEW YORK. 


ENGLISH 


Patent Office. 
H. GARDNER, 
166 Fleet St., 


London. 
Successor to 


Messrs. Robertson, Broo- 
man & C0. 


Gives prompt person- 
al attention, and ob- 
tains Patents for In- 
ventions, Protection 
for Trade Marks, etc., 
at fixe | and moderate 
charges. Pamphlet 6f 
costs gratis. 


Thirty years’ practi- 
cal experience, 





Provisional Protection, £8 


JOHNSTON’?’S 


Electrical Agency, 


FOR PROCURING 


ELECTRICAL’ PATENTS, 


AND FOR 


General Expert Electrical Work. 


Information procured for inventors, scientists, 
eo ‘desiring to It. with rts 
Trson: consult w erts on 
eisctrical business of any kind will find a. agency 
a most rseful and convenient one... 
Cs Fitalists desiring expert reports on electrical 
inventions and systems will have their watts at 
tended. towith the assuracce of . get honest, im 
porte y Borowanty eapetone <— 5 
ven to parties about to adopt systems of 
elentie iebtng, ited 





For further information address 


JOHNSTON’S 
ELECTRICAL AGENCY 


Nes. 9 Murray Street, New York. 
W. J. Jcunston, Proprietor. 
C. O. Martiovux, Electrician in Char ze. 





CHARLES WILLIAMS. JR. 


109 Court Street, Boston, Mass., 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO, 





Magneto, Crank and Push Button Call Bells, 
Hlegtric Bells, District Bells and Switches foi 
Exchanges, Annuociators, etc. 


Telegraph and Wiectrical Instrumenw, 
Batteries, Wire, Insulators, and  ele- 





phone Supplies of every Description. 





DuMoncel’s Electro Magnets. 


~—— 


Union, postage prepaid, on reéeipt of the price. 


express, Address 





Abernethy’s Commercial and Railway Telegraphy...................++- 
Anderson’s Lightning Cuonductors............... eeccccccscese Ceecececccesececs 
Ayrton’s Improvements Science can effect... ......... 0c. ccccceceececeesceee 
Baile’« Wonders of Electricity...................... Sob Oes vived;o ah cwseus 
Beechey’s Electro Telegraphy .................00e0c000- Coedrccvccccedissbocccce 
Bell’s Lectures on the Telephome. .. .............scccccccccsccsse-coses eeveccece 
Bond’s Handbook of the Telegraph. ....................0ee0e055 ese veccccccce 
Cavendish’s Electrical Researches .................0.cceeeceees evceeeseseccces 


Culley’s Handbook of Practical Te.egraphy......... eeebncccecisccesoccese 
Cumming’s Theory of Electricity.................. Ceccees Oeccceseccecscesceses 
Davis & Rae’s Electrical Diagrams and Connections.................... 
Day’s Exercises in Electrical and Magnetic Measurement.,............. 
ee ES on cine co ns oS A4 Sah ce aWois bs 00260bbss 6ge bebe essen Ue vcknccens 
Dougias’ Telegraph Construction. .................0.00005 eeccee O secccccescces 
ROC ie. BENE 6.059 conc iwsccsceccccepeccoupoet coccschweseaceess 
DuMoncel’s Telephone, Microphone and Phonograph.................:- 
SPO COT 6 MEDC CC ie Br 6 oo 9 6506 06 6.0 nip oon 5 00 055s cere Cong ot 560 bGnescevecs 
American Edition........... Ce cccccccccccccccsees 
DuMoncel’s Electro Magnets. English Edition....... .....ccccecsececcscccevees 
en etter io cuce ccc oesyus scecese Oboe vobess cle tiebsves 6 
a Le Re Peery ciety Cerro eee 
Faraday’s Reséarches in Electricity. 3 Vols....... Occ ccccccccccccccsccecess 
Poergusan"’s MieStricity. New Bdition. ::...........ccccccccccccccccccsccccccsccccs 
Gordon’s Lectures on Inductiom.,.................0. ees eceeee Ceecccccccccccoces 
Gordon’s Electricity and Magnetism. 2 Vols.................+. COC ccd cesevevec 
Gore’s Electro-Metallurgy .................sccecceeecees Peer css ccccccecteascccees 
Grierson'’s Electric Lighting by Water Power...................eceeeeeees 
Harris’ Rudimentary Electricity.............. Cece cccccece EV Une vondeesese coed 
Harris’ Rudimentary Galwamism..................cccccsccecececcseeccs eoccccccee 
Harris’ Rudimentary Magnetism................... vivete bob cap pece cccccccccecs 
Elan gke ines” ‘Come bos 0. edu pap sls Shes goo ccs cccceccccccdstes deckces Pocccece 
Hedges’ Useful Information on Electric Lighting....:...............+.+: 
Higg’s Candle Power of the Electric Light...........,........4 ‘ Rg ccceceee 
Higg’s Electric Transmission of Power ...... cece ccccce Bevewcees x: ETT 
Holmes’ Electric Light Popularly Explained .................. moeveccccces 
Hoskivzer’s Laying and Repairing of Cables..................-00-0eeeeeeeee 
Hoskiver’s Guide for Testing Telegraph Cables...................c2se2ee0 
Ho;spitalier’s Modern Applications of Electricity.....................+-«. 
Incandescent Electric Lights................ woccsccces seccce ecccccceccvccccs coseee 
Jenkin’s Electricity and Magnetism...... ececccccccccees © 20 cece ccece Scccces 
Seompo'’s Miectrical Testing’... ...... -...-.-.----cccccccccccccswecsvccevcccecere 
Langdon’s Application of Electricity to Railway Working............ 
Lardner’s Natural Philosophy, Electricity, Magnetism, & Acoustics... 
Larrabee’s Cipher, Letter and Telegraph Code ..................ceeeeseeee 
Levander’s Solution of Questions in Magnetism and Electricity..... 
Lockwood’s Practical Information for Telephonists....................-- 
Loring’s Handbook of the Telegraph............. Morocco, 1.00; Cloth, 75;.. 
Maxwell’s Electricity and Magnetism. 2 Vols....... rane dheaeececeasteeseses 
Maxwell’s Elementary Treatise on Electricity..................-.eeeee005 
McGregor’s Questions on Magnetism and Electricity.................... 
Napier’s Manual of Electro-Metallurgy............... paedhe Feccencesees ceens 
PEED QIN, MOMIEQUOGS 6 onc ios oc lwhacbicsojemeccswcccccadescescovagedeccces 
Noad’s Students’ Text-Book of Electricity ..................cccceeeceeeeceeee 
Parnell’s Action of ER so 8ok B05 od ccecce 00 ¥ees ob cncc be cece sBievsoese 
Pope’s Medern Practice of the Electric Telegraph .................--.++++ 
Preece & Sivewright’s Telegraph ............cccccssesccccccccsceccceccsccees 
Prescott’s Electricity and the Electric Telegraph......................+++ 
Prescott’s Telephone, Electric Light and other Recent Inventions... 
Reports of Committee on Electrical Standards ...................0..-0000 
Sabine’s History and Progress of the Electric Telegraph............... 
Sawyer’s Electric Lighting by Incandescence ..................060 sec eens 
EES) 2 VOID. 0, cco as FUSTU sone cece ceed ccttewtens ccedensocoecs 
MD eGR os, . sic cncccccpcicccccccescccaseccacsssbecececcs 
Suaith’s Mamual of Telegra py. ............cccscccsccsceccsccnscocccccccescoes 


ee! 


DPC BACAR, POCORN isi os oc ces icc cece ccc ccccccccdotgecccctocotecece 
SP Se MIR icrec cee sccncnsecpccccccscssdccccnccccccecccodeocce 
Thompson’s Elementary Electricity and Magnetism..................... 
TymMGmli’s TeGGPOMS Bm BWlectrioity, .......ccccc cccccccscccvcccccccccccccccece eee 
Tyndall's Light and Electricity................... eepnadenedncabsctcceks eiees 
NI oa. ccc ccccscecsepecescccopagessagspecses chambosse 
IIIT, 6 hn csc cencncscccech cdersccsepeccedechescccatddbhe. eece 
IIIS PIII, Eso ccc ccccceccccche sorccocecceescdtoecsccodpecsoecs 
OD 5. 5 doc cncssccccecee top enaveceonsnce coluvgunoccode cnanes 
Watt's Electro-Metallurgy ....................00- bnknd 9 edasasedalansceckt theese 
Woodbury’s Protection and Construction of Mill Floors ................ 
Wrinkles and Recipes.............. civeuges wabecceecce avgnnenetItMKesceccheseose 


W. J. JOHNSTON, PUBLISHER, 


No. 8 Murray Street, New York. 


For Sale by W. J. JOHNSTON, 9 Murray St., New York. 


Style of 
Binding. 


Cloth. 
Cloth. 
Paper. 
Cloth. 
Cloth. 
Paper. 
Boarda. 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth, 
Cloth, 
Cloth. 
Boards. 
Cloth. 
Boards- 
Cloth. 
Cloth, 
Cloth. 
Cloth. 
Cloth, 
Cloth. 
Paper. 
Boards. 
Boards. 
Boards. 
Morocco 
Cloth. 
Paper. 
Cloth. 
Paper. 
Cloth. 
Cloth. 
Cloth. 
Boards. 
Cloth. 
Moth 

Cloth. 
Cloth. 
Flexible 
Cloth. 
| Cloth. 
Boards. 
| Cloth. 
Cloth. 
| Boards, 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth, 
Cloth. 
Cloth. 
Cloth. 











Cloth, 
Cloth. 
Cloth, 
Cloth. 
Cloth, 
Cloth, 
Cloth. 
Cloth, 








Electrical Scientific Books. 


Price, 


ae 
$2.00 
6.50 


1.25 


1.20 
5.00 
5.00 
6.00 
3.00 
2.0) 
1.00 


6.00 
7.50 
1.25 
1,25 


15 


2.00 
20.00 
1.50 


7.00 
2.50 


1.80 
1.50 
1.75- 


1,20 


1.50 
1.50 
4.50 


1.50 
50a 
1.50 
2.00 
1.00 
1.00 
1.00 


8.00 
2.00 


3.00 
2.50 
4.00 
3.00 
2.00 
1.50 
5.00 
4.00 
3.15 
1.25 
2,50. 
8.00 
2.00 « 


1.50 


1.25 
1.00 
1.25 
2.00 
2.00 
3.00 
3.00 
1.00 
2.50 
2.00 


Copies of any of the above booxs, or of any other work relating to the Science 
of Electricity will be promptly forwarded to any address in the United States, 
Canada, Newfoundland, Mexico, or any foreign country in the Universal Postal 


Remittance can be made by Post Office order, draft, registered letter and 
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FIOLMES, BOOTH & HA YDENS, 
MANUFACTURERS OF 
FIREPROOF INSULATED ELECTRIC LIGHT WIRE 


From Pure Lake Superior Copper. 
“*K. K.’’ Insulated a and Iron Wire, for Telephone and Telegraph, Use. 
WOR WATERBURY, CONN. 


Patent 
49 CHAMBERS atieisd ; ee # 


Conductivity Guaranteed. 
8 FEDERAL ST., BOSTON, — 























PALMER WIRE C0, os op 


PALMER, MASS. 





| THE KERNER STYLOGRAPHIC PEN. 


$1.00. 


THEBESTESTPENFORTHELEASTESTMONEY. 


the best, 
| WORLD tor Book-keepers. 





A perfect line always assured. 
| ng to mounting, $1.25, $1.50 and $3.00. Ask your stationer for them, or send to 


THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 
(a~ Beware of imitations. Ask for “‘ THE KERNER.” 


THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 


The flexible air tube attached to the needle extension gives a soft and delicate touch to the pen and a vibratory motiou 
| which keeps the ink in a constant state of agitation while writing and causing a perfect flow to the point. 
The difference in price depends alone upon the ornamentation. Our No. 5 RULING PEN isthe BEST IN 'FHE 


Our $1 00 pen « qual to 


No blurring or blotting. Price $1.50. Other styles a ‘crd- 











TELEGRAPH | Gelatinized Fibre. 


AND (Trade Mark.) 
The New Substitute for Hard Rubber. 
T E. L E P id O N =. Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
W TR EB 


atus, being a better non-conductor, lighter and 
As Good as the best.: 





more durable, at half the cost. 
Send for samples, circulars and prices to 


COURTENAY & TRULL, 


No. 15 Dey St., New York. 


par TREET, 
ALFRED F, MOORE, i k Lameer Street, 
MANUFACTURER OF NEW YORK, 


Insulated. Wire MANUFACTURER AND DEALER IN 
| TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies; 
OF EVERY DESCRIPTION, 


ANNUNCIATORS AND  BURGLAR| 
ANNUNCIATOR WIRE, | ALARM APPARATUS, BATTERIES 
Magnet. Wire ald Flexible-Cordage, AND BATTERY MATERIAL. 


200 & 202 N. THIRD STREET, | Telegraph Instruments for Rail- 
PHILADELPHIA, PA, road Use a Specialty. 


Special care 
taken in its manufacture. 


Write us for prices before ordering elsewhere. 











OFFICE, LINE, 


AND 








Yellow Cedar Telegraph Poles, 


Railroad Ties, Paving Timber and Fence Posts for Telegraph 
Electric Light, Telephone and Railroad Companies’ Use, 





The Michael Bay Lumber Co. (Limited) have on handand cut to order Yellow Cedar Telegrapb 
Poles, which will last from eight to ten years longer than white cedar or chestnut. Yard and 
office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 30 feet, 6 and 7 inch top, 
and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation. Fifty thousand ready to deliver 
April and May. Correspondence solicited. All orders addressed to 


A.’ A. COLBY, AGENT, BUFFALO, N.: Y., 


Post Office Box 297. Will receive proms attention, 





GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
Cc. H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO,, 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO. 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


ALSO. OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITOH STANDS. 


t@~ Plans, estimates and detailed descriptions, s, together with references to apparatus in prac: 





TELEGRAPH WIRE. TELEPHONE WIRE. 


cama & MOEN a oth gg COMPARY 


Bh ee a MASS. 





ESTABLISHED 1831. Capital $1,500,000. 
16 Cliff and 241 Pearl Street; New York. 
215 Lake Street, Chicago. 

This Company having giveu sapere attention to Telegraph Wire from the introduction of thé 
Art of Telegraphy, Lod reall with reference to the conditions necessary to highest electric 
conductivity, does not estbate ra recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticipating at an early day the ke demand that would exist for that arti they "wave 
adopted and fully proved certain methods and appliances for the production of Tel ph as well 
as of Telephone Wire which are peculiar to themselves. Among them may be mentjoned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
(In connection with the DoUBLE SreMENS FURNACE). 
All Wire made by this Company for Tele h or Telephone purposes is thoroughly tested 
before shipping, with re to Conductivi eTensile and Torsion stre ut strength, as well as x 
Prices and terms for Telegraph or Telephone Wire—Plain, Oiled or Geivanized—given upor 


a 5 ee : 
B.—The qualities known as extra Best (E. B. 3.) and Best Best (B. B.) kept constgntly in stork. 


ARC LIGHTS. 














WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
arc lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 


Number Number Nominal Horse-Power 
of Machine. of Are Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
7 = 30 1,200 a5 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estiniates 
We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


4/By this Company, just as all the apparatus hitherto sold by us has been; id that the statements of our 
] opponents regarding them, which have beeu so industriously circulated te, are false in every partic- 


THE BRUSH ELECTRIC CO., 


No. 379 Euclid A-venue, 
CLEVELAND : - OHIO, 





tical operation, will be furnished upon application. 
Office and Works, Corner Fayette Streét, Garrison Alley and Duquesne Way. 


May 12, 1883. 
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° W. tee THOR- 
SHOR RT sock ty ND. bas 
Pe pee oun ter ean 
W. W. HULTON, Stenographer, Pittsburgh, Pa. 


THE “ELGIN” TELEPHONE, 


for Private Lives. Copied by many, ex- 
celled <* nove! Address for illustrated 
circular ELGIN eh ind Wet ve Co., Elgin 
Kane County, [ll., U.S. L. G. Tillotson 
&Co., 5&7 St., tacate for New York, 











ESTABLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, New Vork. 





The Oelebrated Bly Artificial Legs and Arms. 
ronounced 


in U. 8. Gov- 

ernment com- 

petitive ex- 
. a inati o-. 
pted. by 

States of Vir- 
~ Goaor- 


Louisiana. 
Recomunend - 
ed by the most 
eminent sur 





GEO. B. PULLEK, Suo'r to Dr. D, BLY, Rochester, N.Y. 


The ony One-Man Gar Made. 











Runs Easily, is Durable and Capable of High 
Speed. . Circulars and indorsements of promi- 
nent railroads sent on application. 


SHEFFIELD VELOCIPEDE CAR CO., 


Sole Manufacturers, 
Three Rivers, Mich. 








ATLAS POWDER. 


(A NITRO-GLYCERINE COMPOUND.) 


The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 
safest to handle and transport under all conditions. 


Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. 
For sale in all sections of the country by the authorized Agents of 


E. I. DUPONT DE NEMOURS & CO LAFLIN & RAND POWDER CO., 


WILMINGTON, DEL. NEW YORK. 


HAZARD POWDER CO 


NEW YORK, 


Munatcarat y oe REPAUNO CHEMICAL CO., 92) sina Soho Sy 


The Works of the Jno. A. ROEBLING 














Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities 
Telegraph Wire on short notice. Theg 


Belgian system of rolling long lengths 


wire rods, and improved methods of 


galvanizing, were first introduced in the 


United States at these works. It insures “SNORKS NYT 


| Sd 








the production of wire with few joints 





aud with a thick coating of zinc. 


BERGMANN & CoO. 


Have now succeeded in supplying what has till now been the GREAT DESIDERATUM in Telephone and all open- 
circuit work. This Battery is not only 


The Simplest, Cleanest, Most Economical and Most Durable of All, 
but it overcomes all the existing defects of the Leclanché and other forms hitherto employed. 


It is Small, Neat, Compact and very Portable, Hermetically Sealed, and Guaranteed to form 
no Gases.. On this account it requires hardly any attention. 


IT WILL LAST MORE THAN TWICE AS LONG as any other. IT IS CHRAPER thal any other 
COMPLETE. 








iy 


PRICE, $1.00, 


Samples sent to dealers and telephone exchanges on application. Send for circular. Discount to dealers. 


BERGMANN & CO., 


ELECTRICAL WORKS, 
292 to. 208 Avenue B, corner Seventeenth Street, New York. 





Height, inches. 
Dinter. 3°44 inches. 








ELECTRIC FANS, 


For private apartments, offices, dentists, dining-rooms, etc., where a change of air 


is wanted constantly. 


Prices, $35.00 and $25.00. Running expense per hour, from one to two cents. Bat- 
tery (for constant use) requires attention but two or three times every 60 or 70 hours. 


This is the only power that can be run from a few minutes up to 
days at a time almost without attention. 
All kinds of experimental work promptly attended to. 


DOUBLE INDUCTION 
Motor, with Battery and 
Outfit for 
: =s FAMILY parser: 


Complete 


$40.00. Send stamp for ff) 
illustrated catalogue. 





SEWING-MACHINE ATTACHMENTS. 


THE AUTOMATIC BATTERY 


THE ELECTRO-DYNAMIC COMPANY, OF PHILADELPHIA, 


121 South Third Street, Philadelphia, Pa. 


19 East Fifteenth Street, New York. 








FETTER DRIVE SCREW COMPANY, 


104 John Street, 


DRIVE WITHOUT BORING—-TELEGRAPH SOREW. 
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New York. 


DRIVE WITHOUT BORING—FETTER DRIVE SCREW (POLE STEP), 





We are prepared to execute orders for our : elebrated Drive Screws, made of Best Iron, and all sizeg from inch diameter up, and any length, and confidently state that they are stronger and will hold 30 


per cont. more in wood than the lag screw. 


If the lag screw is screwed in as it should be, the cost of labor and waste of time in doing so are more than the value of the screw, and if a lag screw is driven in, it is 
almost useless and will nothoid as much as a spike (and the fact is that men will drive them in). 


Our Screws are made to be driven in, and by reason ef their peculiar form will then hold more than any other 


Screw when screwed in, and are the only screw that will hold firm in any wood and in all climates. They are adopted and used by all the great telegraph and telephone companies. 
Put up in kegs of 200 lbs., with washers, ali sizes. }¢ inch diameter and up, and any lengths. Price, 534. per lb. f.-o. b. New York; 5c. per Ib. f. o. b. Pittsburgh, Pa. 
The Fetter Drive Screw (Pole Step), best ever offered, put up in kegs Of 200 lbs. Price, 534c. per Ib. Galvanized, 13<c. per Ib. extra f. 0. b. New York; 5c. per Ib. f. o. b. Pittsburgh, Pa. 


TO RAU,ROADS, BRIDGE AND DOCK BUILDERS.—We offer the 
only Perfect ‘Spike on the market. Absolute safety totraek. They can- 
not pull out, dnd will hold the rails firmly to the wood as long as the tie 
lasts. The rails cannot spread or turn over when these Spikes are used. 
They are specially. needed in’ warm climates, as they admit no moisture to 
the wood, and.are the only Spike that will hold in cedar and cypress. If 
the rail is to be lifted, a half-turn of the Spike only is necessary. Half of 


DRIVE WITHOUT BORING—RAILROAD SPIKE (DRIVE SCREW). 


the weight being sufficient, they will cost no more per mile than the 
common spike. They are specially valuable to dock builders. 

Price, 534c. per lb. f. 0. b. New York; 5c. per lb. f. 0. b. Pittsburgh, Pa. 
Discount on large quantities. Orders solicited. 


FETTER DRIVE SCREW CoO, 
ALBERT C, LEWIS, President. 
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